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Ottawa,  Stii  Jinic,  1<J05. 


Sir, 


I  have  tlu>  li.,„„„r  t„  tninsn.it  Iicnnvith  a  ri.p„rt  .,n  tlio 
••t>,.u,Ten,.e,  IvxpL.itation  an.l  I'-.s  „f  A.h,.st,.s,-  ,h,.  s,,o„d  „f 
a  scries  of  pul.licatio,,^  on  the  eeonomie  minerals  „f  Canada  t..  he 
issued  hy  the  .Mines  liraneh. 

1  iiave  the  iiondur  to  Ite, 

Sir, 

^  our  olwdient  servant 

EUGEXI::  HAAXEL, 

Snperintendent  of  Mines. 


Honoural.le  Fhank  Oi.ivi-k,  .\I.  p., 

-Minister  of  the  Interior. 
Ottawa. 
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Ottawa,  .\i;f;iwt   liiih.  \>M)i, 


SiH. 


Vuu  arc  to  \mn-rril  al  um-  U,  ;lir  pnidiinivc  ashcslo.s 
n-i..ii  and  make  a  (•()rni.l..t(.  rv]u,v\  „n  th..  ..cniiTcnn.,  ,ninii.<r  and 
tnilliiifr„f  til,,  mineral  "asl.c.-.t,,s  "  and  on  the  prcM-nl  status  of  the 
asbestos  industry. 

This  report  shall  coniain: — 

I'hysieal  and  cheiuieal  properties  of  tiie  tnineral. 
(ieologica!  occurrenee  and  distrihution  in  Canada. 
The  niininf;  of  a.shestos:  methods  in  vojrue  and  maehinery 
eniployed. 

Dressinj:,  eomprisinj;  handsortiuf;  and  mechanieal  treat- 

iiienl. 
.Miliinjr  methods  and  maehinery  employed. 
Cost  of  produetion:  market  an(i  prices. 
Status  of  the  industry:  statistics. 
Descriptions  of  mines  and  |)rospect.s. 
Commercial  application. 
Occurrence  in  foreign  countries. 
K.xtract  of  laws  <roveniinfi  the  prospecting  for  and  miniiij; 

of  the  mineral  in  tii(>  Province  of  Qnehec. 

This  report  is  to  he  accompanied  by  cut.s  through  the  forma- 
tions and  deposits,  photographs  of  typical  occurrences  and  of 
mining  and  milling  plants,  drawings  of  the  milling  machinery  and 
a  map  of  the  asbestos  region. 

Yours  very  truly. 
(Signed)     KUGKXK  HAAXKL. 

Superintendent  of  Mines. 

Fkitz  Cirkf.l.  Esq.,  M.E., 

80  Stanley  Street, 

Montreal,  Quo. 
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Sii: 


In  coiiipliaiic-  Willi  your  insinictions  I  Imvc  visited  and 
oxaniinod  tin-  Asbestos  Itofrj,,,,  „f  ,i„.  i.;,,,,,,.,.,!  T..u  ..ships  „f  (luohvr 
and  I  .low  l)(«>r  to  submit  th<-  an..("X(>d  report  thereon. 

I  have  to  aekiiowh'dfre  with  siueere  thanks  the  vahiable  aid 
you  have  jtive,.  me  l,y  your  su^rjr,.stio„s  ivjrardi.if;  the  earryi.,-  out 
of  the  work  (-..trusted  to  me  and  espeeially  the  comi.iliujr  of  thii< 
report . 

I  have  the  honour  to  be 
Sir, 
Your  obedient  servant, 

(Signed)     FRITZ  CIRKKL. 


Dr.  EUGENK  Ha.wki,, 

Superintendent  of  Mines. 
Ottawa. 
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4.  ••.tOr-  '^m.Bi-iamrjm 


INTRODUCTION. 


";"""^""■  " "^'  ""'"''n.w  „,•  (■ .,1,  ,,,;„  M  ,..„..n.l  uuthn..  ..| 


tllf  Kritli>jju-;i|  n.iiirrrtic.'  iifllir 


' '■•''•    l>l<-<'lll    M;i;m-.   .■<.|„lllin|. 


""-1  l.ili.n.  ,,r..s,H...t,  .,!•  ,|„.  i,.,|„Mrv  «iii  i...  ..f  i,.,.,,,,  ,M,r  u.,lv 
to  t  ,.Kr  ,.n«!m.M|  ,n  ,1,..  nmiinir  o|  tl„  ,„m..n,l  |,„t  mI-.  t,.  ,|„. 
'"''''"■'"'"'•«'•■     "   i-  ""I'  thi.  nl,i..,.,   ,„  M..n   ih,..,   ,1,,.    „■,-.„, 

•'H'....Kra,.h  U»<  l„...„  „n,„,,  a„. |,.,nj:  -.,  ,h..  wn...,   .,;.>  I,-.,| 

in  iiii.nl  III,.  M.i,l,„t,  tl„.  mi.uim  .•.ii:i r  a-i.|  i|,r  inv.M.., 

M.I.I,  Ik..  I,...,,  wnii...,  ,.M  ;.>ImM..s,  ,.>|,.v,allv  n„  ,1,.. „Kv 

..ft!,,.  ..,v  .|..,,.,mn.     .,,,1   ,1,..   ,..„|,-   ,,r  ,„-i.in.|   n.an.l,    hav 

;"' '"''"'"lib  «••  "..r  kn..w!,.,l;:..  ni  ,|„.  „ah„v  „r  u...  ...v  l,..,|,,. 

'""  tli-'  .•.•<....,„„.•  ,i.|...  tl...  „M.>t  „.,,,ur.a„t  iV.„„  an  i,„|,Mnal 
^  an.ip.Mnt.  that  is  .1...  .nininir.  >..,.aratM..,  a.„l  ....hI..,-,,  a,.,,|,.at  ,u„ 
•''  ""■  ii.in..|al.  has  I,,.,.,,  ..i.ly  l.,i,.(lv  .„■  ii,i|H..'IV,tlv  tivar,.,| 

""■  """■'•'■^  '■'•'""  "'li''!'  '!"■  "...(.•.■ial  lur  this  „„., rapl.  Ii.s 

'"■'•"  "'""""''1  ="•'■:  l»'>M.,.al   vis.N  „.  all  1 1...  ...i.,...  aM,|   ,nilN  'i„ 

tl..'  .iistn.-t.  .•..nv>|...,„N,„v  ^^ilh    t|„.  n.an..fa.-t.,.v,-.  ,.f  ,„a,h,„..rv 
' '"•!>l...v.'.l.  p..rs....ai  ,  .,„.,i....n.  in  a>lM.sf.,s  ,„i„inu  an.l  tl...  lit.T. 

:i'i;ic  hear.       on  the  s.ihjci.t, 

Tl...  wn,..,-  uis!„.s  ,.s,.,.,.iaih  „.  ,.s,,n..s  l,i>  .ratih,,!,.  lu  n.i.„. 
"'"';'""  """"■'•-  '"""">-"■•-  an.l  n.iil  nu^r.  an.l  tu  n,a.,n.a,..,nvrs  ..f 
M.a.'l.m.T>  l..rtl,..,r..n,irt,.sy  in  fnrnishinir  inr..r„,ati..n  an.l  inrth.-ir 
val.ial.l,.  assistan..,.  in  .1,,.  «atl,..nnj;  „f  ,!„•  mafriai  f..,-  tl.is  r..n..rt 

ll>.'  ..rra.,K...n..nt  .,f  tl.is  no,:ra|.l.  is  l,as,.,|  „n  tl>,.  nat.iral 

.hv.s„.ns,.f,l„.s„l.j,.,.t:     (1,   tl>.-!.„.ati..nan,U',..,|„^M„rCana,lian 

.l.'p..s.ts.  ,.',   ,1...   ,„i„i„.,  (:{,   „,„  ,„,„p„i.,„    f4,  „ ,,,,„,.„,„.,. 

..f  aslH.st,.s  .n  f„r.M.n  .....nt  n.-s,  an.l  Cj  1 1...  .•...nnu.r.ial  a,.|,li,.at  i..n 
As  t.,  tl...  ,tr,.„|„.v,  tl...  wril.T  has  tak..,,  a.lvanta«..  „f  th,- 
val.ial.l,.  data  ...•.•asu.nally  ^iv....  in  s..r..,.  ..f  tj,,.  p,.ri.Mii,.al  p.il.li- 
••atu.ns  such  as  tl...  n.p.,fts  uf  th,.  (;,...!,.;,i,.al  S.,rv..v  .,f  Cana.la 
an.l  ..tlHTs.  <.sp,.,.,ally  th..s..  artl<.i,.s  wiitt-n  l,v  Dr.  Kljs  wh„  h.,s 
ma.l..  a  spc-ial  stu.ly  „f  th.-  nrvunvun'of  asl-.-stos  ini|„.  Kast.Tn 

Townships  ,.f  ,h,.  I'n.vin,.,.  ..f  (i,i,.| ,i,„,,  „,,  i,,,,.,,,:,,,,  „f  „„, 

industry 

m>  sul.jocts  „f   niininir  an.l    tnillinj;   hav,.   I „    tifate.!   in 

detail  fn.n.  personal  invostijiatiot.s  on  the  spot  an.l  fr..n.  inf..r- 
niatio.i  receiv,.,!  from  .•o.npctcnt  an.l  nlial.l..  n,ill  „„,„.  ,,.,  ^.^l  as 
from  iHTsonal  cxfxTiencc  in  niininfr  tl...  mineral. 


Tlu.  tw„  .•hapt,.,s  tn■atin^r  ..f  ,1,,^,.  s„l,j,.,.ts  .•on.pri.,.  mU„  tl..- 

-->".'•>•  s....„..ns  of  „...  apparatus  ...n.l    wl.il  ,his  ,„avl     f 

pM...,.lary   m.ponannMo  tl.Manadian  ,.n,in.vr,l„.   wri.Vr   1.'" 
-l.n.nn.    also,,,..  f„,,,,,,,  ,,,,„,.,,  ^.^,,,..,,,,^,^^^^,_^^^^ 

"    "'"'  '".  "'•'••'■•''"'^  '■•"'  '"a..l,in..n-  an,l  wi.h  th.-ir  ..,T..,.ts    an.l 

y..-kn.,  pnn..,pl..s.  as  ..,nploy...l  in  this  ..onn.rv.  ,n  ,1...  s..para 
of  this  p(.,Mili:.r  iiiiniTal.  l-«'.nion 

;'■'";  '•tli,-i..„ry  of  ,lu.  various  ,„ill  s,.l„.>,u..s  as  appli,.,!  i„  ,1„. 

.l-.nH  ,snnp,.rf....,|yi„,,,,,.,,,,,Ha,.kofr..lial,l..d!.l' 

""•  "':U"nty  of  ,1„.  p|a„.s  an,l  photo,M-apl,s  i„  .his  „ork  ..n. 

-rn.M.n,at,ons  fro,u   natur.   ,ak,.n   l,y  ,,,..  .ritor.  whil..  a  . 

'    -^^-^^^^  M".l   -naps  l.av..  1,....„   ..ons.ru..,..,!    par.lv  an-onlin.      , 

n..s„n.n...nrs  .M..    surveys  M.a,!..  hy  , I,..  „,,,,,.  a„,l  partlv  (^o 


of  luacluricrx'. 


••  "iiiunfT  coMipanu.s  and  inanufactun'rs 
I'lJITZ  CIIiKKI,.   M.i;. 


MllNTHKAI.,    ,llnu'    .")l||.     UK).-). 


(•MAITKU   1. 

HISTORY.     QUALITIES  OF   ASBESTOS.     GEOLOGICAL  DIS- 
TRIBUTION AND  CHARACTERISTICS   OF  THE 
DEPOSITS. 


inviiiin . 


A>l...sl..s    ,s   so   ,htT,.,vMi    fn.M.    a.iv    „tl„.r    „u„rral    tl,;,i    i,. 
'"■'■'"■'■'.'"'••■■  """i"^'="„l   |,.vp,..,,„i„M  r..,-  tl„.  ,nark,.t    ,s  an  rMtin. 

^n.ly  ,M  itsHf.      \VlH.M,l,..„nn,.,-alwMsl„-s,  n .In,  ,l„.  Italian 

Al,,s,n,l„.  l,...,„nm.  ..niu.  las,  ,•..„„>■>•  i,  s....n,s  ,.,  hav.  I,,...,, 
Iooko.1  up.m„„lyasasul.s,an,.,.  uf  in,..n.s,  „,  ,1„.  min.Talo.is, 
an.l^r,olo.,s,,  l„„.,f  li„l..,„.„.,  ,.rar,i,.al,.n„,nw.n.ialvalu..  an,i  i, 
was  „„t  until  tlu.  l.cf:innin.cuftlH.s..v,.nti,.s  that  ,1,,.  lu'st  atn-nipts 
W.T..  n.a,  ,-  i.y  |..,n,lon  pnr.u.s  ,„  ..xpN.i,  ,s1m.s,„s  ,|,.p..si,s  ,n  ,1,,. 
Aosia  vall..y  tor  ,|„.  p„rp„s,.  of  ,.xp,Ti.n..n,i„i:  nn  a  la.-..  s,..,l,, 
"","  ,  "■  I"'""  '"■'"'"••'■  ••'""•unvn.ly  with  ,|„,  ..xpl?,i,„i'„„ 
in  Italy  a  disrovry  of  ashostos  was  ,na,l,.  in  thr  1  .,■>  I'lant-s  Hiv.-r 
r.^i....  lM.tu-,.,.n  St.  ,los,.p|,  an,l  St.  Fran.as  v.lla,,..  ,n  tl,.  IVovin... 
<.f  CiuHu-,.  an.  a,  .1,,.  ..xhil.ition  in  Lon,|on  in  ls.i2  a  sp,.,.,,,,.,  of 
t.n.-s.lky-f,l,r...l  asl„.stos  fn.n,   th.  al-ov    lo..alitv    was  ,.x|,il„t,.,l 

1 1..- ..s„.ns,on  of  ,1,..  I,..lt  of  ..,.rp..n,in,.  n„.ks  in  win,.!,  tl„.  n,in,.>-al 
\v:.-  known  to  o,.,,,.-  I.a.l  !„.,.„  tfac,..|  with  .son...  can.  from  tl„.  \-,.,.. 
;''"'"    '"'"n.lat-y   in   th..   township  of   I'otton   to  and   l„.von,|   th. 

""'" '■'■    '•'^■'''■'    '""    ""•   'l<1>"sits    of    asl,,.stos    ,lis,.ov,.,v,l    w,.,-,. 

;;--'P=.-ativ,.ly    lin,i„.,|.      .AH    „„,,„,„,    ,„    ,,.„.|^    ,,„,„,       .,„.„^,,,|^. 

'•','l<"'  ;'"-'  '->'•  tlu"  n.'xt  (if,....n  y..a.-s  nothi.ttj  was  ,lon..  in  th,.  wav 
<>t  exploration  or  r\pl.)itation. 

IIow,.v..r.  in  1S77  asl„.s,os  was  ,iis,.ov,.n.,|  in  another  iv-ion  in 

'  ;"""la.  this  tun.,  ui  th,.  s,.rp,.ntin,.  hills  of  Th,.tfor,l  an.l  C r- 

am...  Ph..  ,.r,.,li,  of  ,|,is  ,lis,.ov..rv  is  ..lai,,,,.,!  i,v  .Mr.  |{ol„.r, 
Wanl    th,.ujrl,  hv  ,„,„,,,  i,  i,  „^„,„,  ,1,^,,  ,,_^,  ,.^,^^   |._^^|  ^^^^^  _^_^_^j^^ 

I'.v  a  I.r,.n,.h  Cana.Han  na,u..,l  l-,...t..au.  Following:  ,,i„„,k.  „„ 
f  us  ,l,s.-.,v..,-y  s,-v,.ral  par,i,.s  s,.,.un.,l  atvas  l.o.h  at  Th,.,f,inl  ati.l 

,''"■''    -f''  '"  ^' '•'""••  t-wnship  ,.los,.  ,o  ,1,,.  lin,-  of  ,h,.  i.u,.l,..,. 

'•■""■••il  l{ailway,  whi,-h  f,.r  son.,,  n.ih.s  nu,..  throujih  a  iM.Jt  of 
^.■-p,.ut,n,..      I.arir..  fhvs   havin^r  .,v,.pt    ov,.r  ,1,,.  ,..,untrv   an,l  all 

otvsts  h,.,n^  th,.r,.|,v  ,l,.s,roy..,|.  ,h..  ,|is,-ov,.rv  of  v,.ins  was  fa,.,li- 
tat,.,l  l,v  ,h,.  wathrrinir  of  il,..  iuin,.ral  on  th..  surfa..,.. 


MmiML:  (>pcn,lin„>  on  .•,  Mnall  sc.-ilr  munuvnrvA  in  lS7,s  a.i.l 
HI  tins  v..,r  fai.v  in,i-  u,.,v  t:,k,.n  out.  fn.-  „l,i,,i,,  hovvvr  ii  w,. 
''"'"■"''  '"  "•"'  ='  '"^''-l-''-  Tl„.  ,|uali.v  nf  ,|„.  liinv  min.Ml 
v>.-.>,.x,v!l,.nt  :m,|,l„.ui,hlM,ftli,.v..inswM-..vcrvll,i„^Ml,at,-u„l,i 

'"■'''■^"''■''-  "■"" "-''^'1''  i>H'liupt..tw„.tlnv..  an.l.son....inM.s  four 

"':'"■"■  """  J"'  •'''  ""■  «'^|M''-tatinn  that  la.-..  .I..p„sii.s  „r  thr 
•■".H.ral  Mud,!  ..xi.t  in  tlia.  loralitv.  th..,,.!,  their  tnu-  irnportan,-,. 
aiHl  vahir  wnv  M.-i  aMvrtanuMl  f,,,-  s,.v..,-al  vcars  f,.ll,nvi,„r  Ship- 
nif.it^  Hi  tl„.  I,,,,,,,  „,,„|,,,  ,„,„,,,  ,„  ,_,„„,,„,  ,.,.^,.^,^,^,  ^^^^.^^_  ^^  ^^  __^  ^_ 

""''  '"  tlH'  n,ark,.i:  cMmsiv,.  fsts  a.„l  i.uvstijratH.ns  wnv  ,ua.l,. 
="iW  th..  n.sni,  „a..  that  the  hif,^h  valu,.  ,,„  a.rnunt  of  the  exirp- 
'|">'^tl  MMahlK.s  lur  .pinnin-r  purposes  was  s.,,,,,  ..stal.lisho.l  an.l 
'  "•  '•■•■'■  '"'•  'Ik'  a,-., nisi, ion  ,,r  a,l,iiti..Mal  a.vas  likclv  to  n.ntain 
tl;r  valuaM..  mineral  lu-an.  Th..  lan.l  was  .•..nsi.l,.,-,.;!  pra..ti<.allv 
"t  v,.ry  Intl..  valu...  .-itlMT  f„r  a^M-i..ultn,.al  or  a.P-  ..th.T  pnrp<.s.'. 
:Hi.i  inunnu  op.-rat  ....,>  uvr,.  rapi.lly  ,.xt..,„l..,l.  Th.'  p.-itu'lpai 
MH  as  n,  whn.h  th..  nsh,.si„s  l„.an„.-  s..rp..,ui,u.  was  f.H.n.l  t.,  .„...„r 
"'■'•'■  ""  '"'^  -"•  -"  ^""1  -'■^.  "<■=»•  th..  hn..  I,..tw....„  tl„.  ntn.M.-  5  an.l 
•'  '"    'l'"tt.)r,i.  a.ul  in  th..  l.nvMslnp  .,f  Cnl.Tain,.  near  Hla..k  l.ak.. 

"='"""■    '■  "'i''--  ^"">1'-Nv..st   of  Th..tf..r,l    stati...,.  in  an  aroa 

l.n.v„,nsly  „nsurv..y...l  hut  a,lj.,i,nn-.  on  th<.  sonth-wvsl  ran-..  M 
also  on  l..ts  27  an.l  I'S  ran-,.  H  an.l  on  l,,i  Hi'  ran-,.  ('  Ml  Uh'-v 
areas  w.r..  sp,...,lily  s..,.ur..,l  as  w.-ll  as  n>..st  of  th.-  s,.rp,.„tin,.  h,.ar- 
m^'  f-M-..un.l  ..NK.n.lin-  s.-ntlicastwar.!  from  th,  (.lm~W-c  (Vntral 
Railway  towanls  Carih.m  lake,  an.l  f., 
the  r.tu.lii.'r  r.ia.l. 


f.ir   s..vi.ral    miles    alonjr 


l">-  th..  next  t,.ny..arsw..witn,.ssa  rapi.l  ,i,.vel..j„n..nt  ..f  tlu- 
"i.lustry.  I  h..  nun..s  w,.r..  w..rk.-.l  .,n  a  lar-,.  s.^ale,  whil,.  the  pros- 
|..'..tor  was  still  l.nsy  ,.xpl..rin-  f,„.  ,h,,  ,„i„,,,,,,  ;„  „„.  „„„„„;,i„^ 
nf  th..  sum.un.linfr  ,.„„„try.  Villa-..s  spran-  „p  like  tnushroon.s 
">  ;>  '-"untry  phy.M..ally  sp,.akin-  .m,.  .,f  th..  ro„Khest.  The  popn- 
1=">"".  .■on.prisinir  I.efor,.  the  l.e-innin^r  .,f  niinin- „p,.ra,i„ns  onlv 
a  t..w  s,-att..n.,l  fa.nili..s.  in..reas,.,l  to  s,.veral  thousan.ls  an.l  tlie 
"l.«.I.'  <;..u.,try  sh..w...l  all  the  ev^  n....s  .,f  in.lustrial  a..tivitv  an.l 
prosperity. 

I?nt  it  was  s.,on  .lis,.,.v,.r,..l  that  the  pri.nitive  nu.tho.ls  of 
iKui.l  ..xtra..t,..n  wr..  faulty,  ina.l...p.ato  an.i  ...xpensive,  espe,.iallv 
as  tar  as  t-h..  I..w,.r  -ra.h.s  w..re  ..on<...rne.l.  as  a  matter  of  faet  mi- 
ller prevaiiinjr  pri...  ,.on.|i,i„„s  ..nly  those  mines  which  w,>re 
work.r.g  on  ri.her  -ronn.l  and  ha.l  a  lar«,.  pei-e.-nta-e  of  ,.rn.l,. 
asbestos  ha.i  a  ,han..(.  t..  live  an.l  carry  on  (.p,.rati..ns  with  a 


profit.  ri„.  niitural  ,mtrn<nv  ,n  tin.  ruiMii.mn  u;.,  uhvi..,,.- 
"m.iy  i,Mn..s  |.n..luHnir  ...,lv  n  vrry  >mk,1I  pcn-nitai;..  of  ihr  hiHirr 
frnui.s  u,T..  f,.n.,.,i  ,„  .1,,,,  ,|nu„  .-u,.!  tl„.  ,„.,,i,,,.  „nh  ^rri,,,,. 
'Iiliirillirs  a.wM.ntual.Ml  l,v  .mTpHMlurri,,,,  a>.l  a  ,■,,„,>,.,,, „.,„  |.,|1 
u.  I.n.-,.s  ,.a„s..,l  ,|„.  i,.lu>try  tu  ,v,.,.;v,.  a  >ryrrr  .,,  hark  in  1 1,,. 
'""I-  !'■  "'  ""■  MHiHics.  For  soHu.  y..ars  ,1,..  in.lnsirv  lai.mi.lH.l 
whirl,  was  .lispiritin-  t..  all  >av..  ll„.~..  wlm  u,,„M  not  1„.  ,|i.. 
(■ouraj;c(l.  no  matter  what  shouM  liappm. 

Howcwr,  incchanical  in,!:,.iniit  v  ,,{  tlios,.  vu>'n,.,;\  j,,  th,, 
tnincs  an.l  of  lUnsv  havin-r  ti...  .l..v..lopnM.ni  of  ,|„.  in,|„Mrv  at 
iKNirt  cam,,  to  tli..  ivsni,.;  hand.-ohhin-  of  i|„.  low,.,-  Ha-M^.  ,,i 
asl),.stos  ^r;,v,.  way  ;.ra,lnally  to  m,.,.ham,-al  tivatm,.,,!  an,!  tin- 
"'••""•1  '-'  tlu.  ,..,nrs,.  of  y,.ars  wa.-  so  su,-,.,.s.-.fuliv  ami  ,.lf..,.,iv,.iv 
work..,l  out  that  w,.  fin,l  lo-lay  ,.v,.ry  mi,,,,  in  ,1,,.  ,|ist,i,.t  with  a 
•■""'l''''t''  >nillm.:  ami  I  ..,-i,in.  ,,1,.,,,,.  Uv  this  pnM.,.s<  all  th,. 
small,.,-  1,1.,-,.  wln,.h  in  th,.  ..arli,.,-  y,.ars  was  l,.fi  in  th,-  .-.M-k  an,| 
t  in.wn  ,.  th,.  ,l„mp  is  sav,.,l  ami  as  n,.w  appli.-ations  f,,,-  ,|,i. 
short  m  ,al  sp,-an-  up  ,l„,  mv  of  a  min..  was  p,-,,lo,i..,.,|  a.„l 
attcn,l,.,l  with  less  <lillic,ilti,.s. 

As  a  ,-,.s,ilt  of  tli,.s,.  n,.w  i,i,i,,vali,.ns  Iti  mill>  with  a  capai-itv 
..f  M,..()(t  tons  of  asl.,.stos  ,-o,.k  p,.,-  day  an-  op,.,-ati„ir  at  ,„-,....,„  ,n 
tl...  -hstru-t  an,l  if  r,.po,-ts  mat,.,-iali/,.  th,-  ,-apa,-itv  ,.f  ,h..  ,„i,„,. 
a-Hl  nulls  will  1„.  la,-,i:,.|y  in,.,-,.as,.,i  ,„  tl„.  .-o.rs,.  of  th,-  p,-,..,.,,, 
y,.ai-. 

Th,.  aslM.stos  in,lustrv  is  a  .--t.-ikinir  ,.xa,„pl,.  of  what  human 
inp.nmty.it  appli,.,|  in  th,.  ,-ij:ht  .lir,.,-ti,.n,  mav  a,-,-omplisl,  It 
<l<'inonstrat,.s  that  in  ,,nl,.,-  t,.  attain  sn,.,.,.ss  it  i,-  n,.,....,sa,-y  -to 
striv,.  t,)  s(.<.k.  t,)  fitiil  and  not  t,i  \i,.|,|." 

Th,.  asl.,.stos  ,nin,.s  in  th,.  Kast,.,-,,  Township^  ,-,,nsiituf,.  ..,„. 
"t  th,-  niost  p,-osp,.rous  in,lust,-i,.s  in  th,-  Donuni,),,  ,.f  Canad-.  -,n,| 
th,-y  an-  ot  sju-.-ial  mt,.n.st  t,.  th,-  ,ninin.  an,l  indust,-ial  wo,-ld  tVom 
t  !<■  fa,-t  that  m  so  far  as  n,.w  k,„.wn  ,h,-y  pra-.th-allv  i-,.p,-,.s,.„t 
th,.  oniv  ,l,.pos,ts  when-  this  ,nin,-,-al  of  a  ,|ualitv  a.lapt.-d  for 
spuimn-  an,l  for  the  fim.r  purp,)>,.s  of  „,a,mfa,.tun.  ,-au  !„■  „n,„.d 
with  a   pn.ht.     So  jrn.at    an.  th,.  advantajr,.s   whi.-l,   th,-.,-   >ui,.,., 

poss,.ss.    ptn-.„.„larly   as    n-u-anls    th,-   a,.(.,.ssil,ilit v   an,l    th ,m. 

with  wh.,-h  th,-  ,.xtra,.ti,)n  ,.f  th,-  fil.n-  is  n,.w  a,.,.omplish,.d  in  -h,- 
nulls  that.unl,.ss  li..l,ls  as  y,.t  unknown  an,l  as  ,.asv  ,.f  a,-,-,...  ,-„■ 
i)e,hs,.„ven-,l,th,.  I'n.vin,-,- of  t^,„.|„.e  will  lomr  ,.ni,',v  tl„-  privil,-,^,. 
of  h,-,nfr  th,-  pnn,.ipal  xn,,-,.,-  of  supply  f,,r  this  pa,ti..ular  mine,-al 
not  ,)nlv  ,n  the  Xo,-th  Atm-rii-an  ,.,,ntin,.,it  hut  in  th,.  world. 


i>iKKi;iu:.\(i:  ok  quai-itiks. 
Tlu-  n:i.n.'  ast„.st„s,*  as  cun.nHT.ially  uscl  at  pivscnt    ••..voi 
.'1   I.'ast  fw,.  ,|,st.n,.t   minerals,  having  in  .•unm...n  .mlv  a  fil.r.,,. 
stnictur,.  an.l  „„„•..  or  less  fir.,  an.l  a.-i.l  pro.,f  pn.prrf ics.     Thcs 

'"^■"''r  ="■'■•  ('"""I'l>il" r  h..rnhl,.n<l,.  ashcstes  (tr,.m..li(,.  an, 

■MuhU-).   (2)    s,.rp,.ntin..    asl„.s.„s,    (amianthus   ami    (ana.lia, 

'■' ;>^'"'-'"'^)-     I"  '■xt.M-nal  app,.arann.an.l  in  ,.h,-n>ical  com 

l-sitiun  tl„.y  an.  mnci,  aliko.  so  much  s,.  that  wh..n  tho  mstal 
"'•'•"■•'>.  lonfT  sl,.„,l,.r  prisn.s  or  in  ra.liatinj:  n.ass,.s  tho  min.-ral  i, 
'••'";■•'  ="..,nol,t..,  iMit  wl„.n  found  in  lon^^.  sl,.n,|-.,,  (I,.xihl..  fil.re. 
.■as.ly  s..paral.l..  it  is  nan,..,l  asI„.stos.  Th,.  ,litr..r..n,.,.  i„.tw,.,.n  th. 
two  nnn,.rals.  I„.tu,...n  jioo.l  a.i.l  l.a.l  ash,.stos,  will  1„.  at  onco  rxT. 
'•.•.v..,l  wlu.n  tlu.  fil,r,.s  or  lonji  sN.n.l.r  crvstals  ar..  sul.j..,.to.l  t. 

f'anuK.tuistui^'  and  hciHiin-  l,..tu....n  th,.  finfr..rs.      Th. „1  -is 

Ix'stos  applirahl,.  to  th..  fin..r  purpos,.s  ,.f  n.anufa.-tun.  will  ^ivr 
u|.  f.M,.  s.lky  thr..a,|s  of  ..vat  ..lastirity.  anu.nabl,.  t..  th..  various 
spunun«pro,...ss,.s.  wl.il,.  I.a.l  asl„.stos  will  split  up  into  harsh  an.l 
snn„.,Hn..s  l.ri,,)..  ,11,^,..,  ,„.,,.si„nally  Ln-akinj,  up  wlu.n  rubbed 
l><.tw..,.|i  th,.  (uiK.'r- 

Th..  h..at  n'sistin-   pr..i.,.rty  ,,f  both  .,f  th,.s..   vari..ti..s  „f  .(s- 
b.'st^,.s  ,s  approximat,.ly  tlu-  satn...  so  that  wh,.,,  this  ..hara..|,.risti,. 

"t  th..  asb,.st,-s  IS  ,h,.  only  .piality  .i,.sir..,l,  !h,.  ann-hib vari,.tv 

w.,ul,U,v..as  .00,1  satisfa,.tion  as  th,.  ..hrysotil,..  bu,  wh..n..v.:r 
s  n.njith  ,.t  hbr..  as  w..ll  as  non,.on,lu,.tivit v  of  l„.at  is  ,l,.sir,.d  tho 
.•lu-ysot.l,.  vari,.,y  is  th,.  only  .„„.  that  ..an  !...  us..,l  >atisfa-t,M-ilv 
<  li<'nu,.ally  tho  two  sp..,.ios  atv  u,u,.h  alik...  Chrvsotilo  asbo<t,',s 
IS  a  hv.lrous  s.lu.at,.  of  maf:n..sia,  whil,.  th..  amphibol,.  vari-.ti.-s 
a'-'"  all  .Ml„.at..s  of  hni..  an.l  majruosia  or  oomi.oun.ls  of  sili,.a  with 
a"  .arthy  baso,  part  of  th,.m  hy,lrat...l.  A  sp..,.ial  f..aturo  t.,  bo 
■'"t..,l,>that  nonoofth,.  anhy,lrons  vari..ti..s  havo  n.u,.h  .,f  tho 
'"H-uous  f,.,.I   whi..h  is  so  .•ommon  a  .•haractoris-i,.  of  th..  .-hrvs,,- 

111..  S[(....|..S. 


Actinolite. 


A.^titioliif 


'■I'osits  „,,ur  in  th..  t..wnship  .,f  Klz..vir  in  H  i.^t- 
asso.-iat.'.l  with  a  blai-kish  frr..<.n  h.)rn- 

*Th,.  I.Tiu -MslM-stos"  is,l,.riv,.,l(n.i 


^.-    ■■Ml„..n,l  fihuM,.Mt,.„N,.,  i.U-nM   1h   s    i  II      ■■•       ..  ,';:'''^''"'>''<'    >''■■'■    '■'■'■■'.•I.    ».„■ 

;;r";,S:ii;;;^;i:J-;;:;;-;;;r*Si;"i'''%F? 


t 

hlcn.l.'  n.ck.  whicl,  runs  in  ruljr,.s  in  a  iKirthcast.Tiv  .lirccti.m. 
IxMindci  on  iM.th  si,l..s  l,y  uranitos.  Thr  wi,lth  ..iih.'sc'  hoitil.lcn.lt^ 
l..'lts  is  fn.ni  :.'.-,()  tu  ,-,00  f,.,.t.  Th..  wi,„l,.  aiva  is  atTcct,.,!  l,v  faults. 
Zones,  iKitchcsand  vcwilikc  (XTurrcnccs  of  an  asl.cstitoi  in  mineral. 
a  fibrous  iK.rnl.len.le.  an-  fre(|uent.  .\n  ..nalysis  of  this  mineral 
mad.'  l.y  Professor  CohMnan.  of  Toronto,  -ave  tl...  follo\vin« 
results:* 

^'''•'   ■. .11  sj 

I'cTroiis  (ixidc  ...  ",'■-- 

I  •  t>  .i.t 

\\ : I   .i:t 

Wulcr.  ...  i     r 

This  niineriil  has  i,een  mined  since  l,s,s-»  n^ar  the  villa-;e  of 

Aetinolile  and  tlu tput  hauh^d  to  the  villa-e  of  Hrid-euat^-r.  a 

distanee  of  al.out  eijiht  miles,  where  a  mill,  run  l.y  water-pow.T. 
grinds  all  material  and  divides  it  into  four  jrrades.  \os.  1  and  2 
hein-  employ,.,!  ,-,„.  |,„ii,,,.  ,.„v,.rinf:s  .-md  Xo.  :{.  which  is  finely 
firoutu;.  :'()r  plaster. 

Tl-Tc  are  two  companies  operating  in  th(  district,  oik-  is  the 
International  .Asi.estos  (•omi>any.  with  head  o;'ic<.s  in  \ew  York, 
the  other  is  the  .losepli  .lames  Company,  of  .\ctiiiolite.  It  is 
claimed  that  from  thirtv  to  forty  per  cut.  of  all  the  rock  mined 
jroes  through  tl...  mill  and  .,f  this  about  ten  percent,  is  exti-a.^t..,! 
as  fibre. 

Actinolite  is  also  found  in  some  of  the  hornblende  rocks  of 
the  Sudbury  district,  where  the  wrif.M-  found  fibre  measuriiiL'  from 
six  to  ten  inches  in  leni;th. 

it  api.ears.  however,  that  the  market  for  this  mineral  is  very 
limited,  the  prices,  are  as  a  rule,  not  .satisfactorv  aii.l  lor  this  ivascm 
miiniij;  is  conducted  on  a  very  limited  sc.  'e. 

Chrysotile. 

The  writer  will,  therefore,  procee.l  to  ,|ea!  in  the  following 
-mly.  with  the  mi!,eral  known  a^  chrysotih.,  which  i^  th.-  ^andard 
article  of  its  kind  and  whi.^h  is  f.nmd  in  payabl.'  ,|uaniiti..s  only  in 
Canada   in   the   l'r.)vini'e  of  (^ueb.'c. 

I'iivsii  \i.   i'i!i)i'i;iiTii:>  .11-   I  iiiivs.rrii.i;. 
Chry.sotih'  asb.wt.K  is  a  fibrous  form  of  .serpentin.-  ,ni.;  ...•curs 
m  this  n.ck  in  small  v.'ins,la...'s..rstrinf:ers.     Th.' m;  in  .•ssentials  .,f 
asU'stos,  I.,  ren.ler  it  of  .■.■onomic  valu.',  are  l.'Ujrth,  lin..ne.<s  and 

♦l{c(KM-t   Hiir,-,:i  .,('  Mi-H-  ..1  Onlari.i.   iSiCi,  [...u;,.  .)v. 


^lasiuM.y  .,t    ,l.n,  „.nsil,.  .,,,„.tl,.   Il.xil.ili.v  an,|   ,,uwn-  ., 
.■S.S. .......         lH.Ca..:,.liM,...l„w.„l..,,..s..ss..salltlL..,„al 

<!<•  .T,,,,,.,.   ,,..   .liff..,...,,,    ,n„l,..     Tl„.    ,„Min   .liflVr,.,,..,.    1,.., 
a>l.<.st..s  a.i.l  unv  „t!„.r  ,n,.,t,.|iMl  ,..•  si.l.s.a.i....  is  its  lUwW  lil 

its   |)r..|).>rty  ..f  (ir,.   n-sist; 


stni<.ti..-,.  a...!  at    ih,.  sa.ii.-  tin... 


l>   n.av  1...  sa.,1  that  u,,„m  th,.s..  tu„  .,„aliti..s  .!,..  f:i-,.at  val, 
as|„..st,.s  ,s  jr..„,.,.aliy  l,as,,i,     T..„,,„.,.at,„...s  „f  -JMiXf  F.  ,„  ;{. 


.an...s.lvw,,|,s,,,.,,l.ul,,l,.wi,hs..,M..va.-,..,i..sa.,.,,,p,.,.a,n 
■•.'««>  I  .  Ik.s  ap,.a,...n.lN  |,.„,1„.....|  ,„.  visil.l,.  ,.nV,-,.  I,s  ,„.,.„ 
.1:^.   of  s,.....,.ssf„lly    .-..siMi...    .1,..   a,-,i,.„    .,f   a.^i.ls    ].   ,„,..   .,f   L 


val,..-  a.i.l    ,h,.s,.   ,..„nl.i |    p,.„,„,,,i,.s   r....,!,.,-  asl„.st.,s   „i  >• 

.""'";'■'=""■''  !"  '•'■'••'»"  '•'"•'-H''''l  o,...rati<.,.s.  s.,  ,„„,|,  ,„  „,,,,  i,: 
'"  la  .".■at..n..s  a,..i  ..|,.-..,i,.al  fa,„Mi,.s  is  la.fr..K   in,...,.asi,... 

(  hrysot.l.-  has  a  ;r.-<.a.  a,lap.il,ili,y  f.,,-  spinni„^r.      |.-,;  ,,  , 

""<■•  •';--■.■.•.  tl.0  fih..,.  p,„.lu,....l  fn,,,,  asl„.>„.s,  „„lik..  a.,v  .,t 

.■s.st.Ml  all  a.t,.,„p,s  i„  this  ,lir..,..i..„,  ,|„.  ,li(i,.,,l,v  a.isin-r  f, 

""'  P<"<'Nl.a,-  f..,.„K,.i.,„  „f  ,1„>  fi|,,,s.  whi,.l..  p„ss..;sii,..  p,.;f,,, 

s...oo,h  s,,rfa....s  a...lh..i„,  ,„„,,.  1..SS  ..las,i..  than  ,il.,...;.,[  ,.,', 

-iJJ....  shppod   past   ..a.-h  .,th,.,.  ul,,.,,  s,.l,j.......,l   „,  ,1,..  spi,?„ 


r.-ss  H„,  allth..s...lim..,.lti..slK.v,.h,...„,,v,.,•,..,nH.•■as;; 
■^•a,l  ,.f  ta,r  t...,s.l,.  s„-,.„.,h  ..a„  n<ny  1...  ,na,|,..  w,.i.l,..,jr  unt\n 
.ail  ai.  oiiii....  per  i,,,,,  >  ,,,,  vanls. 


on, 
pr 

th 
tl. 

Th,.  hanl„..ss  ,.f  ,n..  Cana.lia,,   ,.h.-ys„til,.  is  fn„„   :>,  ,„  : 
■Miilis    seal...  Its  sp,.,-i(i,.  jrravitv  2  J  to  •'  ;i 

.jn./'!::p"  I""  ''  '"'^"■"  -''-■'  — ^s  ,.,  .,;.asy,  p..a,-lv.  wavv  a 
sillv\.      111..  (..,l,,ur  IS  -..lu.rally  (lai-k  iri-, 


<■'.  to  lila(.kish-<ri-(>(.n.     'I 


1 
1 
T< 


i>  H'stos  ,„  Kast  H,-.,„.hto„  is  .rass  .r,...,,.  whil,-  that  ff.,,,,  'IV,. 

;  ">'  ..^  y-llou .  s,.,„,.ti,„,.s  w.th  a  pal,.  frr,.,.„  ti,.,.     1^1,,,,  asl„.s, 

.as  I.,.,.,.  1,.,.„,1  ,„  (■a„a,ia  onlv  i„  ..„,.  pla,.,.  h,  a  -haft  .;()  tV..,  ,i,...p 

ro.„pl..to„l.nt, his  is  a,.,. x,.,.pti.,„,.,l  ...... ,„.,■,.„.....       in  ,„ost  ,../', 

'-.-r..l..fil..-...uh..n.l,.aun.,,,,,„th,-..a,ls.iswhit...vi,has 
-InM,-...  H.-owna,„l.l,s..,.l.,u,-...l  asl„.s,os  is  ais..  f.„„„,,  ,,„  „ 
<■"'<•'"•  >^  n.,t  .,.-..u,„al  a.,,1  nn.st  1...  a-t.-il.,,....]  t..  th,.  uvath.-.-i, 
pnu'-v^s  .,,.  t..  ...filtrafi.,,,  .,f  „th..,.  s„l.stan,...s  ,n.,stlv  .,f  in.,, 

!"■   ''x^'  ...  .•1,,-yM.til..  is  a,Ta„...,l  in  pa,.all,.l  lav..,.>  a„,i  u,-t 

lb     o     ,,.  ...,n   .n,.,  pla,K.s.  i.  ..asilv  s..pa,.ahi,.  a,,;M,as  a  1..^ 
t  fro...  a  s.nali  fra,.t...M  .,f  a,.  in..h  to  s,.v..ral  in,.h..s.  th,.  fii,,-,.  , 

1.;  .n.at  hulk  of  th,.  n.i,...,-al,  h,nv..v,.,..  is  hah- a,,  ,n..h  a,,,M..s    i 


l(..iKt 


rw}-i 


power  (pf  firr' 
li'>f  i|il;ili|r(.s. 
'actors  wliifh 
iii'c  hftuccn 
(iiicly  tiliroiis 
'•'  I'l'si.-taiWf. 
rcat   value  of 

I',  to  ;{.()()()° 
iii|)<  ratiire  of 

Its  property 
one  of  i;real 
(OS  of  <rre;it 
>  that  its  use 
isiiijr. 

i  or  a  loiii; 
e  any  other, 
irisinjr  f,-,,,,, 

Ifl  perfectly 
'••^  of  orjiaiiic 
lie  sj)iii'iiiij; 
lie:  a  sinjrle 
iiji  not  more 

II   '■'<  to  .i  .-) 

■  wavy  ;illil 
iceti.      The 
fom  Temp- 
le ashestds 
teet  ilee[)  in 
Host  cases, 
with  a  sil- 
kI.  l)Ut  this 
■veatherinj: 
f  iron, 
ami  \-erii- 
s  a  length 
le  filire  of 
mil  less  in 
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<  IIIMK   \l.    (  MMI'OSIIIOV    (((■    I  I!|iv-.nin,i:. 

As  already  stated  the  clirysotile  of  (^iiel.....  i^  a  hydrous  si!i,.;,fe 
of  liia^'noia.  water  enterinj;  into  the  composition  ..f  the  same  l.i  a 
very  apprecialile  .'xtent.  The  followinj:  taM,.  cotii.Min-  th.^  anal- 
.v.ses  of  variou-  classes  of  asbestos  l,y  I'rofesv.i  .1,  T.   DonaM:' 

(\n Mil  \\    11 1111  H 

Irii.i  \\ 

fiitnK  (■.iiiihri.in.        Chrv-ntilc.        l.:mrviili.iM 
■llicllnril  Hroiii.'lilnii         IVriipl.toii 

^''"■""•^'■V.,  «:i7  too;  II  ,-,0  ,.,1.-, 

.V","""''  -  •-'"  :<  '17  0  INI  ■'    10 

"•"  ■">•■<  ".«»  (is  >l!t  (•,.{  KHI    10 

i'lofessor  Donald  points  out  that  chemical  anaivsis  throws 
lifrht  upon  the  cause  of  harshness  c.f  the  iihre  of  some  asbestos. 
The  water  present  in  the  asbestos  is  in  the  combined  form,  which 
may  be  driven  off  by  a  siilliciontly  hi<:li  teinperalnre. 

When  h.irsh  Hbre  is  analy.sed,  we  find  it  to  contain  less  water 
than  the  .soft  and  silky  fibre.  In  fibre  of  very  fine  ,|„alitv  from 
Black  I,ak(>.  analysis  showed  14  .  ;iS  per  cent .  of  water,  while  a  har-h 
fibered  sample  "lave  only  1 1 .  70  per  cetit. 

It  is  well  known  that  if  .soft  fibre  be  heated  to  a  temperature 
that  will  drive  off  a  portion  of  the  combined  water  there  results 
a  sub.stance  so  britth'  tliat  it  may  be  crumbled  between  the  thumb 
and  fin-rer.  There  is  evidently  some  connection  between  the  con- 
sistency of  the  fibre  and  the  amount  of  water  in  its  composition 
It  IS  probable  that  the  harsh  fibre  was,  as  orisrinallv  deposited. 
s<)ft  and  flexible  and  has  been  rendeivd  harsh  by  havinjr  a  portion 
of  its  water  driven  off  by  heat,  either  produced  bv  the  movement 
of  the  as.sociated  rocks  or  resultinjr  from  the  inj(>ction  of  molten 
matter  throu<;h  volcanic  action. 

<^i;(il,l)(;ic.\l,    1)ISTHJH1TI(»\. 

In  a  fieoloirical  sense  there  are  two  kinds  of  asbestos: 

I'lrst-  The  species  beloniiiuf;  to  thi'  I.aurenlian  foruiation  in 

the  Templeton  area  north   of  Ottawa,   in   connection 

with   the  serpentinoiis  limestoiie. 

*-lr;(!w,,f.ti,)!:>  Cfiicnil  .Mining  A.v^uiinlioii  ..I"  (^ucIi.t,   IvH,  puj;.-  27. 
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S.Toii.l-  '|-1„.  aslx'stos  of  tli(.  Kaslcrii  Tounships.  more  p; 
larly  (•(.ntiiicd  to  the  .-.rpcntiiic  areas  of  tlir  inoiii 
Ix'lt.  whicli  cxtciKis  from  tlic  l)oim.larv  of  Vitimoi 
till- cNtrciiiity  of  (laspc  peninsula. 

Asbestos  in  the  Laurentian. 

The  presence  of  asl.eslos  in  the  ervsIalHlie  rocks  of  the  I 
entian  formation  has  l.eeii  known  for  over  'went  v  years  and  mi 
vvasattempeii  from  time  to  time  luit  was  foun-i  iinprofitahh.  o^ 
t"  Ih..  limite(!  charact.T  of  th.^  deposits.  Mm  as  there  appeal 
lie  still  some  difTerence  of  .ipini„n  nrardin^  the  character  of  t 
'i<'|'"-ils  the  writer,  who  has  sp<.nt  ,s,.veral  vears  in  their  invest 
fi-n.  will  Kive  here  a  brief  resume  of  th.-  operations  condiicte 
that  locality  and  tiie  results  ohtained, 

<  ll\UA(ri;UIsTI(  s  OKTIIK  I.M  liKNTlAN-  I)|;|'(  .SITS. 

The  .serp..ntine  in  which  asbestos  occurs  in  this  forinatio 
closely  a.ssociated  with  -•rystalliiie  limestone  which  traverses 
cnei.vs  formation  in  form  of  i.and.s  in  a  «enerallv  northeast,  soi 
westerly  direction.  These  crystalline  limestone  belts  occur 
intervals  and  .onstitute  one  of  the  main  parts  of  the  so  ca 
(Irenville  series,  extemlin-  from  Ottawa  eastward  for  sevi 
luindred  miles.     The  occurrence  of  serp<.ntine  and  asbestos,  h( 

•  ■ver.  IS  so  far  only  restricted  to  the  coiinlrv  -th  of  Ottawa  i 

in  the  fohowin^ra  ilescrit.tion  is  friv,.„  of  the  occurrences  and  op« 
tions  carri'Ml  on  in  the  township  of  Templeton. 

i>Ks(i(im..N  .,KTvi.i(Ai.n.,ri(ni:.\<i:sA.M...i.|.:H\-n..N>.,.s-  un- 

HAN(ii:  \II.    roWNSlllI'  ()|-  rilMl'I.KTo.v. 

The  rock  in  which  tne  asbestos  serpentine  d(.p(,sits  oc, 
forms  a  lai-e  stratum  of  massive  cry.stalline  limeston..  of  alx 
<<>"  teet  in  wi.lih,  strikin-  in  a  m.rtheast,  .s.r.ithwesterlv  direct!. 

'""•ilocii  on  both    si.ies  by  red,  frray  and  whit -thoclase  fr.u.j 

1  lie  crystalline  limestone  contains  a  number  of  accessorv  inineni 
such  as  small  cry.stals  .,f  mi,.;,.  i,,m  pyrites,  stnall  veins  c'.f  j;raphi 
pockets  of  hematite,  whih'  jrrains  of  serpentine  aiv  .lissemiuat 
thro.ifrh  the  who!.,  rock.     The  asbestos  d..posits  assume  fre,|u..nl 

the  lorm  of  ,.,.ncretionary  masses,  .sometimes  like  rounded  boulde 
but  also  disconn.vfed  patches  or  pockets  of  ..mall  extent,  from  o 
foot  up  to  thr..e  feet  in  diaiiM^ter;  irn-uL.r  masses  of  limifd  exte 
and  (h.posits  with  rin--like  or  elliptical  s.'cti.ms,  with  a  diamet 
from  tliree  lo  fifty  feet,  and  with  .s,.rpentine  walls  varvinir  fr,! 
half  a  foot  up  to  three  feet  in  thickness.     (Fijr.  i). 
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They  som.-fimes  present   masses  <.f  vellowish  Kreen,  -puttd 
with  crimson  „r  l>l..od  iv.i  patches  from  dis>emmated  peroxide  ,,f 


The  outlines  of  these  deposits  on  the 


H'  snrlace  lorm  ireneraJK 


<'llipse.  th-.uch  in  dilferent  places  >irai,!;lii  vei,,-.  of  Muall  eM.ni 
liave  l,een  oh.erved.  In  the  .lliptic.d  dep,„it,  a  «harp,  defined 
Imi'  can  1...  recocni/e.l  Ix'tween  the  depoMl^  and  the  a>-.ociaIed 
lini.'stone  and  the  v.-itis  >r,.„,.,.ally  follow  the  cmtours  ,,<  the 
iicpo>ils. 


^'/^^ 


Fit..  1-  I.iiiiri'iitifiii  A-l.i'>t.  >  .lipi.^it. 

The  serpentine  i,.,.  a  lij;ht  -re.Mi,  vellou  fireen  aiul  dark  -iven 
••"I'Hir  and  it  is  difficult  to  say  which  .-olour  is  characteriM  u^  fur 
th,.  occurn.nce  of  asl„.<t.is.  .\  fr,,,yish  -rcencolouris  verv  often 
>e..n  m  th..  larirer  .leposits.  .sJn.all  fissures  throu-h  the  serpentine 
."iiised  l.y  the  mechanical  a.ti,.n  of  the  water,  ar..  verv  numerous 
and  for  this  r..ason  the  material  >pliis  up  and  is  not  ol.tainaMe  in 
dimeiiMons  useful  for  ornamental  purpoxs.  Th..  fresh  M^rp-.n- 
""«•  <'ontains  mm-li  wat..r  and  is  ..asily  sepaial.h.  from  the  a.l,,.<tos 
■NUM..  lifrh,  .,,„.„  varieti..s  aiv  soft  and  have  a  pe,.uliar  unctuous 
asp..ct*. 
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\>l.r,i„.  is  luiin.l  ill  small  v.-ins  „v  |,,\..r>.  uMialh    lull, 
""■'•'■Mtnnr-nf,|„.  unnrrna,  ..fth..s,.r|M.|,iiiM.,l,.,„,>„an,l 
111^'  ill   llu.kn.'ss  fruii,  a   iiartioii  ,,r  an   iiirii  I.,  half  an  in.l 
'niiM.iiM.s  ,.v,.i,  MM.r,,     Tl„..v  mil  in  parallel  lavrrs.  whi,.|i 
>|'lii  u|.  an.l  tnnn  a  laiL'.T  nnnilx'r  of  vrirs  .,r  cualrscv      Tli.^ 
••n-  snniriini,.-  ,lis,,la.v,i  ,.ut  ..f  tlirir  natural  po>iii,,n.s  aiwl  ,•, 
l.y  lanlts.  a.  nl,s,.rv,.,l  in  s,.v,.|al  piarcs,  l,iit  such  a  iLspiac.. 
■-  s,.|.iMn  laiXMT  than  six  tVct.      h,  nianv  ......s.  instca-l  of  lit 

MiM>.  as|„.s|,i,,rni  niattiT  nf  a  uhitr  ruluur  ami  ,,f  the  sun.,  s 
""■'■  i>  n„.|  with,      H  has  an  unHmius  a.|,<.-t  an.l  sIk.Ws  ,„•.., 
••"liy  til..  f.ia.|iia!  chaiii;..  t..  th.-  til.r,,us  vtiii..tv.     'Hw  a.-l...st„s 
iNis  a  v,.rv  fin.,  silky  lil.i..  an.l  i.  s|m  n,li,llv'a.la|.f...l  f..r  spin: 
It  lias  a  niarkcl  wavy  lusuv.  a  liirlit  v.^llow.  |i>rhi  .rn^n    s,.|,l, 
ilark  iin-vu  ....l..,ir,  an.l  is  v.ry  Iraiispaivnt,  an  i,„li..ati..n  ..I 

;«l.-<'n.v   ..f   iinpniiii..s      Th..   .■h.Mni.'al    analvsis   shows    ,h.,| 
'"""■••'itian  asl„.st..s  .■ontains  v,,-v  |i,,h.  i,„„.  ,„„,|,  |,,,^  ,,,^,,, 
'"1"T  aslM-st.is    r.,nn,l    in   Cana.la.      HIa.-k    hh...   vaii.tii.s   wil 
ven    silky  (ihiv  .,f  U;nu  ..n..  an,l  a  half  t..  t\v..  inches  in  I,., 
Iiav..  I,..,.,,  ,.l,s,.rv,.,i  ..nly  in  .„„.  pla.v  at   a  ,l..pth  ..f  sixtx-  ; 
I  his  IS.  h.iw.v.T.  an  .■\i-..pti..n  t.i  th.'  ;r..iici-al  nih". 

As  t.i  th,.  ii,„nl)..r  ..f  ih,.s..  asl,..st.,s  s..rp..ntin..  .i..p..si,s    t 
:hv  irn.jrnlarlv  ,listniM.t..,l  thr.-uirli  th..  wh..l,.  liiii,.st.m..  strata 
""  '"■'■'"""  '"'  '!"•  l^'-'k  of  li'a.lin.,'  in,li<.atioi,s  it  is  ,|illi..„|,  ,„ 
uhi.h  part  ..I  th..  liMM.st..ii,.  prohal.lv  ....ntains  workai.l..  ,l,.p.. 

I'v.-n  It  th..  asl„.st..s  .,ut.-r..ps  .,,1  th..  surfa.....     As  an  illustrati.. 

tins  la.'t  It  may  I,..  in..nti.,n..,l  that  in  ..n..  plac..  liv.-  ,l..p.,sits  v 

"""•'•'iI.|.;..j:  ..n  th..  surfa....,  .-..ntaininfr  lil,r,.  ,n..asurin-  fr 

'I"'"'";'-  '"  ""••  =""■  :•  Mnart..r  in,h..s  in  l..nKth.  an.l  th,.  ..pii, 
!'>vvail..,|  that  this  spot,  a.-.-onlinj;  ,„  ,|h.s,.  iu.li,.ati..ns  ini-hf  .■ 
lain  >N..rkal,l..  .|..p.,sits.  H..w,.v,.r.  in  ..xp|..itinii  th.-  lati,-r 
"as  t.,un,l  that  all  th..  v.^ins  w..,-,.  .,f  v.-rv  limit,..!  .-xt.-nt  an.l 
'"•••-unt  -If  th..  .•oM,.r..ti,.narv  form  of  th,.  ,l,.posits  th.-v  t,.riiiina 
i"  a  ,l,.pth  ot  t..n  f,.,.t.  Sinkin^r  ,„,,h,.r  t„  a  .Icpth  of  f.,rtv  f 
'•<"v..al...l  n..thiii-  ..f  valii,.  sav.-  som-.  I,,.a,!tif„!!v  ,.„!„r..l  nuis-,.- 
s.'rp.Mitin... 
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II     ot  lic'l- 
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«a-   oi 
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poMl. 


li-  piopiiM    tiicn 


ili'h     olil  rlopped 

laiiii'lir  I.:'   |ift\ 


on   till-  -iiifaiT   m   .llipli.-al    f..|,ii    wul,   ,•,    la,i:ir  ,! 

f.'.-t    and   MTpenlilii-  ualU  o|   a   uidlli  o|    luo  and  a   I,:, If  aihl   .|i 

tiTl   and  I'oiiiuniiii;  splendid   tilur  of  f 

lialf  iiii'hi-  in  li'iii:tli.  roniiniii'd  to  ;i    | 


n'Unlaiilv  .      At    tin-  d 


roiii  oni-  hall    to  on,'  and  a 
iplli  of  -,M  V    I,.,.,    Ill  ^,,.,..|, 


I'plli  a  ilnll    \\a^  run  ;:!' 


11!,'   I'll,.    ,,|     I 


and  It   \\;i-  found  tlial   I 


II     Wail- 


If  riiaraiti  r  and  I 


ol  the  dfpo-it   ui'lf  i\artl\    tl 


II'   lioi'l/onial   r-.lin-loii 


II'  -aiii'   a-  on  I  lie  -111  l.'ii 


111  -inuiii''. 


lio\W'\  er.  the  as 


lie-lo-   \i 


lii'ini;    liiokeii    up   inio  -mallei' 


in-  ;:radii  illy  di-appeaied.  the  -erpeni 


Mere  and  I  here  a  few   -luall  si 


pi  I  M't-    and     lillllrlle-,     I'oi 


penline 
ilaiiiilij' 


•po-its  found  oti  |i''-  propertv    did 


o|  her 


meter  than 


"I  one  and  two  ii 


IV'.enI  \    feel.        || 


rill!','!-  ol  the  iiiiiaral,      Mo-i  of  i| 
not    -how    a    l.il;;er  i|| 
I  oli-e|\  ed   thai    a-lie-li 


wa-  \  el  \   oflei 


liiuiii^'  tlie  vein  towards  d 


lelies  in  leliuth  on  I  lie  -iirfaee  di -appear,  d  l.\    fol- 


r 


If  perrenlav'e  of  (ilire  in  tl 


"i-iter  in   tlie  mills  at    Huckin^l 
times  more  than  lifleen  per  ceni.  of 
latter  uas  not  plentiful  and  the  Imlk  of  lil 
The  de])()sit   in  1,'eiilioiin  near  the  C 


le  -erpenline  a-  delermiiied  l.v   ih 


lain    was    \  erv   salisfaet 


or\  .  -oiui 


the  iiiillinu:  m.aterial 


ml    'lie 


lie  e\lraeled   W: 


in  Teinjileton  in  the  i 


itineaii.  is  -imilar  to  that 


node  ol   oceureiiee.    Iiiit    it    appear-   that 


one   pi. ce   the  aeeumulation   of  asiie-tos  di 


warrained   for  some  time  the  expenditur  '  for 


posits    was   larue  and 


pi'ited  that  from  one  shaft 


miniiiL'. 
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feet 


which  «as  sunk  to  a  d 


I'plh  of  o\er  ItiO 


III  one  year  twenty-live  tons  of  fil„c  and  crude  and  V)!) 


Ill  ."..-iiestos  cement  of  very  fine  (iiialit 


toll: 


of  S(i,(M)0 


piality  was  mined  and  thai  a  profit 


was  made  after  payiiij:  all  expenses. 

l.iii'\I.ITll>    III-     l.MIII ATIW     vsnKsrn-. 


.\iiion,i;   the   many   localities   where   the    I, 


lias  heeii  found  to 


lureiitian   ashesti 


occur  nia\-  lie  mentioned: 


Townsliip    of    rortland      Wes 


ran;:e  \'*.     Tl 


le  chr\'soti| 


t.     county     of    Oitaua.    lot     1(). 


which  is  near  the  Krow  of  a  ridire  of 


e  occurs  m  two  principal   hands,  one  of 


iinestone  with  a  hand 


I'fiiline  near  the  contact  with  the  irneiss  and  with  a  dike  of 
trranite  or   pe^'inatite  nUmfr   th,.   contact.     Tl 
ridjie  is  ahoiit   si\tv  feet   ai 


w  hite 
le   ele\alion    of   tliis 


ilio\e   the   road   at    its 


serpentine  iiaiid  there  are  from  t 


lase  and   in   the 


111  a  space  of  two  to  three  feet.      .Most   of  t  hesi 
'^(iceioi.'iiai  Survey  hcpiirt.  ISIKI,  pa>.'i'  10.")  .1. 


wenty-five  to  thirty  small  veins 
(■  are  mere  threads. 
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'.;.t  -m..  r,.....h  H  ,l,i..k„...  .,f  UnU  a,,  i,..!,  ,.r  ....„  ,...., 

"    '""'•^";n..  ...  iH.r..  ..x,.,H...|   for  a   l,r..a.l,h  „(  ,U. 

"""'"•''  "•"'   ""y   var.1,  a.Hl  a  .,.,...,..1   narrow  l.an-l  -r  ■, 

t»;.mMK  r....k  ....,.,„.„„,,  „ a.„.rn...l«...,,-,h..ar,.a    «h 

m...at..>  a^'a.„M   a   „m>s  nf  n-.l  «ra,.,t..-Kn..iss.     I,,  ih'.s  .,i 

'■""';""""7>  ' <"'«  •"—  '-f  >.T,K.M,i„..  an-  no,  ..|.s..r;. 

.  .'V-ral  arras  .,|  s,.r,,..„n.M.  with  small  .,„aMt,ii,.s  .,f  ,.}„ 

-- l..vn,u„n,l  a,  various  points.     Thns.  ahont  thr....  ,„.l. 

.St.  .V,..|,vAvWm     .V,t..s,.   |V,■^^aU,alofW    ,^^^ 

'    '      '  ;"'''<"-U'nM.,Mon..,     TlM...o,.taHl...tw..ontl. 

Motu.  a,,.    ,h,.  ,rr,,,,,,.,,,,,  ,.,i,,,,,.,,  j^  ,,,^^^^^,^,  ,^^  _^  ^^^^^^^^^.  ^ 

';.7:' ;'"•'''•'' ^•''''''^'•'••-''■••'''•.v-tM.ar.s,.,.n.Tla.|ow..r, 

''•'''■•  ■'',.•>,...... has  ,,naiU..ains.,f  ..,,,..,.,, ,i.,nl,nt...l  thn, 
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,    "'" ;''"'^"^  "••'•"••  ^^i"'  -"mil  ,,nanti,i,.s  of  this  n.itn.n 

•>-.un   ,h..,.asts,.l....f(in||h.k..,l,„tit,„ay(...sai.ltha,  , 

rciulcr  Its  cNtra.tion  profitable. 
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a      h  s  p  a,...  s..v..ral  y..ars  a«o  to  s,.parat.-  th..  fihr...     Th,.  a,„ 

..     h.nv..v..r,  was  t....  s„,all  f,,r  s,^ 

The  Asbestos  Deposits  of  the   Eastern  Townships,  Provinc. 

Quebec. 

Ti„.  .list,,  .ution  of  .s,.rp,.ntino  in  th..  Provin,.,.  of  (),k.|.<.,.  , 
'"■  .-roup...!  ,n,.,  „.n...  a.vas:     (,)  Tl„.  area  ..ov.-rin./ th..  (;' 

,j.nu,sula    (.,,,,.  Th..,f..r.l.Hla..kF.ak..ar,.a:(:i)tl,,.    Da,-; 
Oitonl  ;ni,l   I'otton  ar..a.     (Fi..  -j). 
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11  llie  <.as,«.  iN.ninM.la*  the  >er,H.nfii,e  present,  a  verv  larue 
development,  e,peeiallvm  f he  Shi.  kshoek  inonntam  lan.-e  Munnt 
AlhertaiulSmith  monn.ain.  It  h  found  u,  l.ainN  «on,et,m,..  ,  fe,, 
yards  in  l.ieadth.  intepstratilied  with  the  slates  and  >andMones 
Hi.d  sometimes  witl ites.  i„  eonjunet.on  .uih  whieh   ,t    forms 

knolj-llke  hllN  or  elo„^r.,„,,|   ,.i.|jj,,,  „f  ,.,„„„i,,,.,|,|,,  ,,,„,,„ 


,^Jy^^  ^'^ 


I'lii.  -'-.Map  Sl,„«i„a  il„.  ,|i,tril,u,„.,i  .,f  .s,.r|„.„,j,„.  ,„  ,1,,. 

The  western  portion  is  too  hard  and  sili.iuus  to  «iv,.  nn.h 

prnnii.se  of  a.sl,e.stos.l,ut  some  portions  of. Mount  All-erthav..  shown 
Miiall^ veins  aloiij;  with  d..posiis  of  ehromic  iron  ..tv. 

*l.<-.ili.Kic:i|  .Survey  H.'p.irl,   1,'<,S,S-,S!»,  put'c  1  Ci  K. 
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111  llif  v:\>\t'vn  |M,niMii  <,r  III,.  |„.|,jnstil;i  mI  Mhiiih  Sit| 
on  tlic  liartMi..ulli  nwr.  a  few  iiiil,.^  ir.iiii  ii>  uiuuili.  M,-.  ( 
lias  (liscovfi-cil  some  vciii^  ,,f  a>l.c.-tos  in  a  l.aml  of  >ci-| 
associah.l  will,  l„MiiM,.|„!i-  rock.  This  luniinlaiii  ri,-,-  i,.a 
of  l.liOO  tV.'t  al.ov,' 111,.  s,.a  ami  is  siim.iiii,!,Ml  l.y  il,,.  >;,ii, 
calcanoiis  hcjs  of  th,.  Siliin.-Dcvoiiiaii  systi^ni  <,t  llial 
'1  lir  aiva  luiilcr  .|U<'stioi,  has  never  Invn  eaivfullv  .■\|,lore,l 
view  to  ascertain  th<.  pivs,.i„-,.  of  the  mineral  in  .|nantity. 
larjrely  to  the  present  <iilliei|lty  of  aeees-, 

'Iheseeon,!  aii.l  n.ost  iniporiant  lieM  froii,  an  ecunonii, 

of  view  is  that  ;;enerally  teriiie,!  tlu-  Hla,'k  i,ak,-Tli,.t  fonl  an 

"■oniinenees   uiih  M'v.ral  small   kn..ll>  of  s,.r|.entine  north 

Chaii.lieiv     ri\ri-  an.j    in   th,.   vicinity   of  tliai    river   hetwe, 

villa-es  of    St.  .h,se|,|i  and  St.    {■'raneis.      Small   veins  ,,f  as 

<"in   l„.   s,vn   in   >om,.  of  them,    l.iit    apparently    not    in   ,|U; 

siilhcieiit    to   render   them    commercially   important,      l-iu'il 

the  soiitliwcsi   m   I'.ron^diton.  Thetfoni.  ('oh.rainc.\Volf,.-;i,,w 

Ham  a  very  i;reat  development  of  tliese  rock.-^  is  ol,.<,.r\-ed.  fo 

;it     times    mountain    masses    from    (iOO    to    !»()()    I,.,.t     ahov 

siirroimdini;   country   and    contriWutin;:   larjiely    to   the   iicn 

nifTiivd  character  of  the  latter  l.y  their  sharp  outlines  and  we: 

ed  .Mirface.-.      In   HIack  Lake  and  Thetfoni  a  ^reat  part  of  th 

pfiiline  is  asliesios  l.earin<r  in  commercial  ,|uantilies  and  it  i; 

wh.'iv  most  of  the  mineral   is  found   and   mined  on  an  e\t( 

scale.      This   lartre  or  central   area    terminates  southwanl    in 

mountain. which    in    its   .southern    .■.MnMuity    constitutes   a    p 

nent    knoll  of  diorite. 

The  third  area,  which  may  he  termed  the  southwestern 
'•ommences  with  the  villafie  of  Danville  and  extends  thr 
Hrompton.  Orfonl,  HolKm.  and  Potton  in  a  chain  of  hills  t, 
AmiTican  l.oimdarv,  l.eyond  which  the  continuation  of  tlu 
ix'niine  can  he  tra.'e.l  into  Vermont,  With  the  exception  n 
Danville  area  asbestos  has  as  yet  l.,.en  .liscovered  onlv  in  : 
M'liintities,  Several  attempts  have  been  made  at  mininj;,  b 
every  case  the  mineral  was  found  to  exist  in  too  small  a  (|ua 
to  b,.  of  commercia!  value.  However,  it  mu.st  be  mention..,! 
the  area  under  oMestion  is  larfiely  covered  with  heavy  humus 
forest  firowth,  so  that,  on  this  account,  prospectiiif;  is  veryditj 
ntid  almost  impossibl,.  and  the  true  value  of  thisareacan  onl 
siirmi,sed.  It  is  evident  that  unless  the  heavy  forests  wore 
troyed  by  fire  and  the  ,s<iil  removed,  as  in  Mlack  Lake  and  Thet 
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thorc  is  very  little  chanc  that  the  (invsetiee  of  ,  |,e  mineral  in 
ini;  (luuntities  will  ever  he  estahlislied. 


pay- 


Tin:    rilKTl-dUl)  -    liLAiK    l.\      :      M;i   x. 

('(<>l,),/i/  iind  (i.iural  F((ttiins  „    7,.  S,  rp,  nl.r, 

The  workable  asl.esto.s  de,iosits  of  tl,  ■  .••  .  n  ,.o,,fi,„,,|  u^ 
the  serpentine  hel,  near  HIaek  Lake  atid  Thetford  and  to  a  small 
detaeiied  area  near  Kast   I?roii;r|„,„|  station. 

The  serpentines  of  ,h,.  tow-ships  form  diseonneeted  ma.sses 
Konerally  of  small  extent  in  the  .real  series  of  slates,  selesls  and 
'l""i-es  desi^tiat.-l  as  a  part  of  the  Camlirian  forination  (Vi>^.  H). 
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I'lti.  3— I'r.ilile  (if  .\^l,(.,«t.,s-l,eariiiir  f..rni;iti..M  „(  Hh,.k  I.:ikf  uii.l  •rii(.lf,,r,l. 

Occasionally  they  assume  such  [iroportions  a.s  to  form  mountain 
rid^res.  as  may  Ix-  noticed  in  Black  Lake,  where  most  of  the  pro- 
iliictive  mines  .-iiv  located  on  the  jrreat  .serp..ntine  rid<re  which 
attains  a  heifrht  of  !)()()  teet  over  th.^  track  of  the  Qiiehec  Central 
Railway  and  strikes  in  a  northerly  direction  fhrou^dl  the  country 
The  .serpeniiiie  mas.ses  are  iui<|iiestioiial)ly  an  alteration  prodiic! 
from  an  olivine  diahase  or  <^iihhvn.  which  forms  al.so  promineni  hill 
features  in  this  area. 

.All  the  rocks  in  the  district  from  X'eriiiont  north  to  the  St. 
Lawrence  river  have  been  suhjecled  to  a  ^a•eat  series  of  foldinj;  and 
disturliances*  and  evidences  of  this  etfect  may  lie  seen  all  ihniuirh 
the  asbestos  rejiion  in  the  decidedly  slaty  and  schi.sto.se  striictirre 
"f  parts  of  the  scrp.-iitine  masses.  The  rocks  in  Thetford  and 
Black  Lake,  howevi  r.  alihoufih  exhiKitim:  to  some  extent  faults 
and  slickeiisides  have  withstood  the  strain  of  pressure  and  are  of 
a   more  massixc  character. 

Slickensides  and  faults  as  a  result  of  these  movements  are 
very  fre(|uent  throu>:hout  tin;  serpentine  reirion  and  in  some  places 

*ti('(il(ij;ic:il  .'survey  Hcport,   ISiKMJI,  |i:icc  20  .s!. 
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have  cut  off  oiitiroly  working;  faoos,  i)roscnting  a  barren 
a  tiniiv  Somcfiiiifs.  liowcver,  veins  of  jjood  asbestos  a 
cealed  i.y  the  soft,  slippery  serpentine  with  whieh  they  are 
and  it  is  necessary,  therefore,  tliat  the  miner  should  e.xaniii 
walls  very  clo.s(.ly  before  he  is  fully  certain  that  they  are  hi 
The  serpentine  exposed  in  diflferent  sections  of  this  are 
considerably  in  character.  Some  of  the  rock  is  hard  and  : 
and  dry  lookinfr.  as  in  some  portions  of  Mlack  Lake.  Irehi 
VVolfestown  and  contains  no  asbe.stos.  Sometimes  it  exl 
tarnished  yellow  colour  and  in  most  ca.ses  imperfect,  stiff  r 
fibre  is  found.  Frefpiently  seamy  partinjrs  can  be  observe 
■id    and  Plate  III),  cro.ssinf;  the  rock  in  ever>  direction  an 


.■I*,,. 


,    ,  „        ,  f'"'-  4-  Typical  .\,.l>e.«toi.  Bi-ils. 

(lit  Kpieular  vein. 

(6)  {'nisMine  i.f  veins, 

(r)  Drawn  ciut  vein  in  fault  or  .■•licki'nsiile. 

(rt)  f>pani.v  |iarlirii{  i-unlaininu  vein  in  niiiliUc 

{e)  horkinic  of  vein. 

(/>  Two  vein,  .livi.le.i  l,y  small  seam  ..f  rhn.nie  ir.in  an,l  .nerpentine 

(91  Kililmn  like  urrunKer.ient  of  xniall  veins.  ipenune 

it  is  true  that  in  a  great  m-my  of  them  no  asbestos  can  lie 
still  it  appears  that  the.se  indications  form  characteristic  h 
of  the  presence  of  the  mineral  in  some  of  the  mines.  In  < 
portions  of  tlie  belt  these  seamy  partings  are  .[uite  numcroi 
by  some  prosi)ectors  are  sujiimsed  to  indicate  the  presei 
asbestos  veins.  Even  in  the  mining  district  of  lllack  Lak 
Thetford  there  are  large  jiortions  of  the  serpentine  belt  wh 
not  contain  asbestos  in  payable  ([uantities.  The  rock  ca 
good  asbestos  veins  is  generally  of  a  gray  weathered,  dark  gr 
gray  green  colour.  It  contains  to  .«ome  extent  numerous  pa 
of  iron  ore.  both  magnetic  and  chromic  and  as  a  rule  .serpi 
rock  of  a  black,  hard,  chippy  asjiect  does  not  promise  well  f, 
presence  of  asbestos. 
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The  .s,Tpentine  is  often  cut  by  dikes  of  granite,  whi.^h  can 
be  noticed  m  most  of  the  mines  i„  Mla,.k  Lake  an.l  in  Thetford 
Ih.>y  range  in  sue  from  small  bands  of  on,,  and  two  f,.,.t  ui>  to  hn-.r,, 
intru>,.,ns  of  .10  and  UM  feet  in  width  an.l  some  uf  tlu-  -ray  -uwl 
reddish  varieties  form  conspicuous  hills  b,.tw,.en  the  villa-es  of 
Thetford  and  Hlack  Lake. 

In  many  cases  the.se  dikes  have  shatter..d  and  alfred  the 
rock  111  contact;  the  latter  app.-ars  to  be  highlv  fissured  and  at 
places  large  accumulations  of  asbestos  veins  can  b<-  notiird  ap- 
parently indicating  that  the  intrusion  of  these  dikes  has  exercis,>,l 
some  influence  in  this  direction.  Sometimes  these  dik.'s  cut  off 
the  work  ..ntirely  an,l  very  oft.Mi  a  face  „f  g„od  asbestos  veins  |,ut 
good  ground  is  generally  f(.Mn.l  by  driving  through  the  dike  mass. 

Early  attnnpt^  to  use  scrpnitinc  for  dicoratur  purpo.rs. 

The  .serpentine  of  the  Kastern  Townshi()s  j.resents  ...veral 
interesting  features  as  a  material  of  indoor  <lec<.ration.  mfor- 
tunately  it  is  easily  aff..cted  by  atmospheric  agencies  and  is  ,-.ot 
th<.refon-.  adapted  for  outside  work,  since  the  polished  surface 
speedily  b.-comcs  tarnished  by  weathering.  In  .'arlier  years 
attempts  were  made  to  obtain  good  siz.Ml  blocks  from  s„ine  mines 
-n  Thetford.  but  whih-  these  can  be  extr  ■  1  in  large  masses  the 
stone  appears  in  many  .'a.s.-s  to  b,-  at!  j„irus  and  s.-ams 

which,  in  Xhv  divssing.  interf..iv  very  s. .  vit),  the  efforts  to 

.secure  good,  solid  pieces  for  ,,olished  wo...  Slabs  can.  however 
be  readi'y  sawn  which  when  W(-ll  polished  have  a  verv  rich  and' 
pleasing  effect  for  intc-rior  decoration  and  i)reseiu  a  c/.nsi.lerablc 
variety  not  only  in  colour  but  in  the  markings. 

In  Vermont  these  .sc-rpentinrs  have  for  some  vears  iieen 
'luarried  and  sold  unih-r  the  heail  of  "  verde  anti.|ue  marble." 

Arriasori)  itiiniroh  in  sir/xnlint . 

In  .some  jjlaies  the  .serpentine  is  intimately  a.ssociated  with 
steatite  or  soapstone.  In  such  cases,  whc^re  <")ccasionallv  small 
veins  may  be  seen  to  occur,  the  mining  of  asbestos  has  never  been 
profitable.  Chromic  iron  ore  is  also  found  in  connection  with  asbes- 
tos, in  small  pockets,  seams  and  irregular  ma.sses  from  a  few  fe(>t  up 
totenandfifte(.nfeet  in  width,  but  it  ajipears  that  wherever  tne.se 
two  minerals  occur  together  the  mining  of  asbestos  has  not  been 
[irofitable. 
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C'hiinirUrlxlicn  af  asliistox  ri  ins. 

The  veins  in  the  inlicstos  hciiritif;  rock  (icciir  wit 
."pocialarranjiciiicnt.  i  itcrs.>ctiti;;cacli  oilier  ami  tl'e  mass 
in  every  direction,  hut  «( nerally  forniin-^  straifriit  lines. 
Sometimes  tliey  split  up  in  several  sma!'  -r  veins  or  coa 
form  :i  larf:iT  vein.  Certain  peculiar  arrangements, 
arenoiedinsonieof  t  lie  areas,  as  at  the  Kins  Bros,  mine  in 
where  the  serpentine  apjH'ars  to  he  regularly  stratified  alui 
manner  of  .sandstone  or  ((uartz  in  layers  dipping  to  tlie  i 
and  the  veins  of  asbestos  apparently  follow  what  in  sed 
rock.-  would  I.e  regarded  a,'-  bedding  planes.  In  sevp 
places  the  veins  cut  the  rock  in  an  almost  horizontal  dire 
wlien  found  in  a  knoll  can  be  traced  acro.ss  from  one  si 
hill  to  the  other,  nearly  on  the  same  plane,  but  as  a  rule 
are  irregularly  placed. 

'I  he  thickness  of  the  veins  varies  from  mere  threa 
.several  inches,  'it  it  may  be  .said  that  the  largest  bul 
asbestos  mined  '  between  one  (piarter  and  one  half  inch  i 
The  longer  fibre  is  very  often  divided  in  the  mid.lle  by  a 
seri)entine  carrying  magnetic  or  chromic  iron  ore.  As  ; 
most  of  the  mines  the  asl-  .,,s  can  be  easily  sei)arate(l 
rock,  but  in  some  veins  the  fibre  appears  to  be  frozen  to 
its  complete  separation  being  very  dillicult. 

The  veins  are  sometimes  displaced  by  the  action  of  f; 
.-lickensiiles  in  the  .serpentine,  giving  the  impression  that 
is  of  considerable  length,  whereas  when  chisely  e.xamined  it 
that  the  v-ins  carry  fibre  of  the  usual  length',  but  drawn  o 
the  fissures.  (Fig.  4  c).  Sometimes  a  long,  woody  fibre  is  ( 
deposited  in  a  fi.s-ure  between  t\>(i  rock  portions.  Thi; 
material  usually  termed  hornblende  by  the  min-r  is  in  1 
picrolite  and  can  be  noticed  imncipally  in  th."  mines  at  ' 
and   Kast   Hroughton. 

A  jx'culiar  occurrence  of  asbestos  i>  noticed  in  the  ) 
mine  at  Coleraine.  H<.re  the  .serpentine  for  sev.'ral  feet 
with  small,  minute  veins  of  asbestos  one->i.\teenth  and  one 
of  an  inch  in  thickness,  giving  the  roi^k  a  ribbon-like  st 
This  same  mode  of  occurrence  can  also  be  noticed  in  «ome  1 
Black  Lake. 

imti.*lN'i)l'''"'''  '"'"■''  "'"'  ^"'^""'  '*"■  •^"'"■"'"■■^  <''"''.  '^  ■'  k  Lake, 
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Disroliiiiratiiiii    iniil    alti ntlun,    ,,[    Ih,     pi,,-,, 

l)i>rolonration  of  the  asbestos  and  also  alierati.u,  ui  tlie  (ibr.. 
its..lf  can  be  (.bserved  everywiiere  thn.uirhnu!  the  re-ion  This 
IS  du..  to  three  causes:  -fl)  to  the  iMliu...,,.,.  of  the  uvather  an.l 
'"•"""  "f  water;  (L>)  t..  hu-e  forest  (ires  whi,-h  swept  over  ,i,e 
reuion:  (:i)   to  the  presence  of  intrusive  dikes. 

.\   chanjre  of  eolour  is   very   often   observed   on    th.-  -urface 
especally  where  th..  rock  is  shattered   b-  intruMve  dike,  or  mmuc' 
other  caus<.s.   p  rnuttinsr  water,  ,-,.,,,.,.,11,.  ,.|,;„.^„..,   ^.j,,,   ;,,,,„    ,„ 
h  trat,.  through  the  rock  aloujr  lines  of  fracture  and  discolour  tlie 
film-.      I  his  condition,  however,  disappears  in  d..pth  and  li„.  libr,- 
a,ssumes  its  normal  con.lition.     .\  discoloration  and  to  some  cm,.,„ 
a  harshm'ss  of  the  hbiv  is  observe,!  on  the  outcr..p„in-s  of  deposits 
which  have  be<.n  swept  by  lar-,.  bush  tin's,     liut  we  fiu.l  s,,,,,,- 
timcs  al.so  hansh  and  brittle  fibres  i„  ,l,.p,i,  a„d  this  condition  uciv 
ma  large  measure  be  attribufvl  to  the  pres,.,,,-,.  of  intrusive  dik.'s 
We  have  alrea<ly  learned   that   .lissipati.m  of  water  in   the  fibre 
catises  bnttleness  and  harshness  at.d  it  aj.pears  that   the  lu.ate,! 
mtrusive  magma  of  the  dik.-  has  had  the  same  influence  upon  the 
a.sbestos  v..,ns  as  the  forest  (ires  have  had  on  the  surface  outcrop- 
pmgs.   m  dis.s,pating  some  of  the  water  ••ontaiued   in   th..  (ibtv 
destroymg  „s  silkiness  a.ul  tine  texture  and  ren,i,.riiig  It   brittl.> 
and  harsh.     How.'ver.  this  .•on.lltion  is  not  .  -bserved  in  ev.-ry  cas,. 
where  then-  is  a  granulite  dike:  in  manv  instances  no  such "dter- 
ation  has  taken  place  and  the  filuv  occurs  in  its  m.rmal  condition, 
TIlK   KA.ST   HIior(;HTn\    am,   da.wii.i.i:   ahkas. 
A  small  detaehed  area  of  serpentine  occurs  in  Kast  Mn),i.diton 
The  serpentine  is  enclos.-d  betwe.-n  a  highlv  (,uart.vo,se  slate    pro- 
bably of  Cambrian  age.     Its  largest  width  is  about  700  fc.-t  and 
Its  general  trend  about  20°  east  of  north.   (Fig.  r,).     .M„s,  ,>f  ,i„. 
serpentine  is  completely  shattered,  is  much  softer  than  the  s,.rp,.n- 
tine  of  HIack  I.ake  and  Thetf<.nl  and  is  .-asilv  min..d.     The  asb,.st,K 
forms  small,  gashy  veins  along  the  cleavag,.  planes,  ^s  so„„,ti„„.s 
crushed  and  seems  at  places  to  be  .lis,s,.n,inat.'d  thn.ugh  the  whole 
mass  ,)f  serpentine.      .Much  of  the  (ibn-  is  short,  btit  it  is  of  an  ex<-.'l- 
lent  (piahty.  being  .,f  a  gniss-green  colour  when  fn-shlv  broken.    ( )c- 
casionally  fibre  measuring  two  inches  in  length  is  found       I  •.n-'e 
sheets  of  ligniform  serpentine  of  white  and  gre(-n  .-olour  an.  foun.l 
along  fracture  lines  in  the  serpentine,  resembling  pi,.n.lite.  uhi..h 
IS  sometimes  so  .soft  that  it  can  be  cut  with  a  knife. 


K^.:iKfl 


^i^f^TzM^lSm^^^' 


'm^M,::'^iiL. 


/iabestos  Distn'c  t  of  Cast  Brougham 
Scale    llNch'1500    Feet 


feSL--  '.'.v.- 


23 

Another  .lotMchc.l  mass  of  pood  s.Tix.ntinc  occur-  near  Daii- 
vilic.  This  whole  area  is  nuicii  afTeete.l  hv  faults  and  sonic  of 
the  hirger  veins  are  cut  off  l)y  intrusive  ,like«.  Howev.T.  the 
f|iiantity  of  fihre  appears  to  l,c  Jurpe  an.l  the  general  conditions 
for  mining  <'\celleiit.  Asbestos  np  to  one-half  inch  and  l.,nger 
o('<Mirs  plentifully,  while  the  whole  of  the  s..rpentirie  is  inipngnatcd 
with  very  fin<'.  short  fihre.  represc-nting  a  first  class  inilling  material. 
It  IS  stated  on  good  authority  that  between  .seventy  and  eighty 
jier  cent,  of  the  total  rock  mined  goes  through  the  mill. 

fOMl'AHATIVK    AWLYSKS    OF    uUKs. 

The  following  comparative  analyses  of  some  of  the  ores  of 
the  di-^trict  have  been  furnishe<l  me  by  Professor  Donald,  of 
Montreal; — 


II 


III 


IV 


VI 


Silicia 

.Miinnc.si;! 

Aliiiiiiii:i 

Kcrroii.-  dxidc 
Water 


Ashcs- 
tfts 

Ashcs- 
to.«i 

A.st)cs- 
tos 

AsllCS- 
tdS 

.Sti>cii- 

tillC 

40  34 

43  32 

1   32 

1   23 

14    17 

I'icro- 
lilc 

:{0  L'J 
40  •J7 

a  04 

•-'  20 
14  .37 

41  <M) 

42  .-.() 
0  SO 
0  (iO 

14  (r) 

41   S4 
41  00 

2  2.3 

14  2S 

42  04 
30  .54 

3  r.o 

14  31 

43  70 
40  OS 

3  .51 
12  4.5 

No.  1  is  from  the  Southwark  mine  at  ("olenune.  the  sample 
being    cla.ssed  as  fair.     Analysed  bv  l'r<.fessor   1  )onald.  .Montn>al. 

Xo.  IF.  Very  fair  (puility  of  ore  frr>m  the  Cla.sgow  and  Mon- 
treal CoiP.pai.y's  mine  at  Hroughton.  Analv.sed  bv  I'rofessor 
Donald.  .Montreal. 

\os.  Ill  and  IV.  Asl)estos  from  Danville.  Analvsed  by 
Professor  Smith  of  Hploit  College. 

Xo.  V.     Seri)entine  from  Mrompton  Lake. 

Xo.  \'I.  Picrolite  from  Holton.  Analysis  i)y  Dr.  T.  Sterry 
Hunt.  The  special  point  to  be  noteu  here  is  the  variation  in 
alumina,  ranging  from;i.G4  [ler  cent,  at  Coleraine  to  none  at  all 
in  Danville. 

<)lil(;i\    OK    ASHKSTOS. 

Several  theories  regarding  the  origin  of  asbestos  have  been 
advanced.  Mr.  Hyde  Pratt*  of  the  United  States  •  , ..logical 
Survey  summarizes  his  ideas  on  this  snt>ject  as  follows :- 

*riiit(.(i  .•states  (JeoloKical  Survey,  1904.     Bulletin  on  A.-ihestos. 
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"TluTc  is  l)iit  little  iiit'oniiMtioii  to  1h'  IimiI  rr^iiifiliii};  the  oriirit. 
nf  rliryM.tilr.  th<.  til.n.i|>  vai-icty  ..f  -iTIwntili.v  Its  nrnuviirr  as 
ii  fil.r()u>.  siikv  iiniiliKt  lyint;  i,,  uMi-row  scams  in  the  main  mass 
nf  .-.cfpcnliii..  and  liavinj;  almo-t  i.l.iii  icailv  the  >,im<-  .licmical 
••"in|)(.siti.,ti  a>  the  ..nclosin;;  n„.|<  «hi,-ii  i>  i<nouii  tu  Iw  ati  alter- 
ation prodiut  and  i;..r  the  piimary  rork  raises  sum.,  pwy/linj; 
•  pH'stidiis  iviiardiiifi  its  f(.i-mati(.n.  There  are  a  miml.er  ,,f  puints 
ti>  lie  taken  itlt"  eoiisideration  the  relation  of  the  chrysotile  to 
til.'  s.rpentine  in  whieh  it  uceuis;  the  ivlation  of  the  main  body  of 
serpentine  to  the  enclosinj:  country  ro.'ks;  the  mincralofii<'al  and 
chemical  relation  of  tiie  chrysofil,.  to  the  mass  of  serpentine:  an<l 
the  origin  of  the  rocks  from  whi.'h  the  main  ina^s  of  serpentine  has 
lieen  derived. 

•'It  can  lie  conclii.-ively  shown  in  nearly  all  cases  that  the 
serpentine  in  which  the  chrysotile  aslxstos  is  found  is  of  ifrneous 
onjiin.  Some  of  the  maiti  points  leadiii};  up  to  this  conclusion  an- 
the  presence  in  the  serpentine  of  the  mineral  cliromite.  either  as 
small  jrrains  or  as  sejrreirate.l  masses;  the  almost  entire  absence 
of  any  carbonates,  except  those  which  are  of  undoubted  secon.lary 
origin;  the  occurrence  of  small  masses  of  jin.-iss.  f;ranite.  or  oth(-r 
rocks  entirely  surrounded  hy  the  serpent  in...  which  '.lav.-  undoubt- 
edly been  broken  ntl'  from  the  m.ain  mass.'s  of  th.'se  ro.'ks  durins 
the  intrusion  of  the  rock  of  which  the  s..rp..ntif.-  is  an  alter.-.l 
facies;  the  blimt,  lenticular  f<  rm  which  so  manv  of  the.M'  mass.-s 
of  serpentine  are  ob-s.-rved  to  l.av.-:an.l  th.-  sharp' lin..  ..f  s..paration 
of  the  inasess  of  serpentine  from  the  surrounding  coiintrv  ro.-k. 

'•The  orifrinal  rock  in  coolinjr  would  .solidify  first  alonj;  its 
contact  with  tli.>  ro(.s  thr..U!ih  which  it  had  penetrat.-.l  an.l  w^iere 
It  was  in  contact  with  any  inclu.l.'.l  nias.ses  of  the  country  r.)ck 
that  had  been  bn.k.'U  ..IT  .Inrintr  the  intrusion  of  the  m.)lt(>n  nia-rma. 
The  out.M-  p..rti<.ns  of  rh..  molten  rock  woul.l  thus  .o.)l  much  inore 
stiddenly  than  the  interior  porti..ns  an.l  ther.>  woul.l  be  a  ten.iency 
for  them  t..  develop  cracks  anil  partin-  i>ianes.  In  th..  alteration 
of  th<..se  primary  n.cks  to  serp..ntine.  thr.)Uf;h  th.>  ajrency  of 
a.iue.),is  solutions,  vapors,  etc..  there  w.uild  b,.  perliai)s.  to  .some 
extent  at  least,  a  widenin-  of  these  cracks,  but  in  th.-  en.j  thev 
would  be  filled  with  .serpentine  deposit.-.l  fn.m  a-iueous  s<.lutions 
from  their  walls  an.l  the  resultinjr  fibrous  structure  of  the  serpen- 
tine hllins  the.se  .seams  rei)resents  the  nearest  approach  to  a  true 
crystallization  that  the  mineral  serpentine  assumes,  except  when 
It  IS  found  as  p,seu.lomori)h  after  another  min.-ral.     It  is  probable 
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li.s  IS  .•n„.has,.,..l  l.v  ,1...  ,-,,.,  „,,,  i„  „„....,.,„„,,,  part  uf  ,h. 
ln..nl>,a,..s.vh..n.,l,,.s..|,a>,,.,,K..n,..aM  r-.k,  1..,.  l,..,,  I„n 
partly  nUrn.l  u,    s,.r|„.ntM.<..    s,.a.M>    ,.r    ,l,rvM„il,.    asl„.s,.,s  ,,,. 

™nnally  r..uM,|.  an,l  ,|,a,  in  <„  Iut  ,.......„- uf  s..r,w.nti,„.  atv 

uutMl  a  hMu,t  ,.Mt,n.lv  inH..M.,i  l.y  a  ,...h,|,..  ;„■  n.k  uln,.|,  ,s  altor,.,! 

'""  I'trlr  Mitu  s,.r,.,.ntin...     TIh.,,  a«ain.  it  ...av  1...  ,|,a,  „,  tl,..  tir>t 

alt.ran..,,  of  tl,..  lusi..  .naiitu.sian  ro.-ks   , I,,.   >,...„.   an.l    ..rcvi,.,.. 

="■"  "ll"'l  ».tl.  s..r,„.„ti„,.  wlud,  has   l,....„  ,|..nv,.,i  „„,„  ,1,,.  main 

nmss  ul    tl,..    l,as„.  i..asrn,.sia.,   r...k  a.„l   that    lal.T.   ,|un„..   ,|„. 

pnuTss  of  ,.o,n|,l..t,.  alfration  of  th.  rork  i„to  s.rp.ntin..  "th..,. 

soaiMs    have   I„m.o„m.  ashcstifonn.  ,1m.-  to  ll„.  a.'ti,,,,  of    a,,,.,.,,,,. 

SOllltl.ltlS.  ' 

"As  on..  st,.,ii..s  th..s..  l,asi..  ,Maji,„.sia»  r,Mk>  i„  ,!,..ir  prnnarv 
or  M.-arlv  pn.nary  .•..n.l.ti.,,,.  as  fo,.„,|  i„  ,!„.  vano,,,  ,„.n,lotit..s 
"(  Nnrtl,  (  ar..lM,a.  South  (•af..hna  a,„l  (i.M,r,ia,  it  l„M...n...s  ..|,„os, 
'-'"""  '"fly    ..vi,l..„t    that    th..s..    ro,.ks    ar.-    I.a.l.v    .......k..!    a,„l 

s.>ain...l  ,„  pn.xn>,.ty  to  their  .-onta.'t  with  th.-  ...M.ntrv  nwk  thn,n.rh 
whwh  tl„.y  hav..  intru.l..,l.  this  I,,.,,.  ..s,„.oiallv  tn,,'.  of  thos..  ,.„;. 
tai.unK  l.ut  littl,.  .•hrornit.-  .,r  .•orn,„iun,.     D.iri,,!;  th,-  pro.vss  of 
:'lt<''-at.o,>,  th..s..  s,.a.„s  a„.l  .-n.vM.-s  hav.  I,,..,.,,,,.  ,ili,.,i  j,,  ,,„„„ 
msta,„rs  w.th  a  .-lay-lik..   tnafrial:  i„  ..thors.   with  a  .•o„ma,.t 
«'rp,.nt.„..;  a„.l  in  still  oth.T...  with  th.-  fil.ro„s  varietv  of  s..rp,.„,i,H. 
1  hcs,.  s,.at,>s  an,l  .•r,.vi,...s  hav  „„  r,-jr„lari,  •      h.-v  aiv  a|.t  to  nu, 
>n  i,..ar  y  all  .hr..,-ti.,„s  a.,.1  an-  „„f  of  a„v  .•onM,l..ral,l..  l..„fjth 

■■With  very  f,.w  (.xc.ptiot.s,  all  th,.  hhn's  of  th.-  ashostos  ar.. 
stamlmg  at   ....arly  n«h,  a,.frl,.s  to  the  si.l.-s  of  ,h,.  s..a.,..  whi,.h 

woul.l  .•o.„.h.siv,.ly  show  that  they  ^^vvo  not  forn...l  l,v  anv  sh..ar- 
ins  .nove„,..nt    of   th,.   n-.-ks.     In    a   f..w   ,.x,.,.ptional    instan....s 

flirys.,t.le  asl„.stos  has  l.e.-n  r..port,.,l  when"  th..  fil,r...s  were  Ivin-r 
l.'nKthwtse  with  the  s..a.ns.  an.i  in  thes<.  ..as,.s  th.-r,.  tnav  hav  been 
sheannji  .i.<.ven,<.ms  of  the  ro..ks.  whi.h  hav  r,.s„It,.,l  in  ,!„.  for- 
mation of  u  fibrous  serp(.iitin(.. 

■'  Another  point  of  int-.n-st  to  be  not..,!  is  that  in  thos,.  bo,li..s 
of  serpent,,,,.  ....ntaininj;  u  large  ,,,.antity  of  .•hronm,.,  <.orun,l,u„ 

Kentlnte  ,,r  garnerite  there  is  little  or  no  ehrysotil,-  serpentin,..' 
Uus  woni.i  s,'eni  to  indicate  that  the  ..hn.nii;..  an,l  .-oriMMhitn  ha.i 
in  their  s,.|,arat^.n  fron>  the  molten  tmigma  int,.rf,.r,.,l  with  the 
extensive  formation  of  the  eraeks  whieh  are  ne....ssarv  to  the  for- 
mation of  the  ehrysotile  serpomine." 


M»      •MMlk.      'W.     f-m 
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Iir.  Klls*  of  tlic  (;<■((!(  (ri|..,I  Survey  of  Canada  ^iscs  lii.«  opinion 
a.-*  follows; 

"The  aslx'sios  veins  wliieli  traverse  the  serpentine  in  all 
(lireetions  in  the  ashestos-liearinj;  portion  prohaMy  owe  their 
nri^rin  to  fissures  which  have  lieeii  f(,'  -K'.!  in  the  roek-niass  as  .i 
result  of  some  one  of  the  several  perio.|s  of  movetuent .  That  some 
of  them  were  for.'iied  prior  to  the  final  crushini:  is  prohahle.  siiwo 
oiwasional  veins  are  found  in  the  erushed  condition;  the  greater 
part  of  these  vein-.,  however,  are  hut  little  distiirtu'd  and  the 
fibres  are  still  at  ritdit  aii>rles  to  the  sides  of  the  fissure. 

"The  intrusion  of  the  white  jrninite  dikes  has  jirohahly  exer- 
cised soil'  Miience  in  this  direction,  since  often  in  the  niiiiinjf 
as  the  dikes  are  apiuoached  the  veins  increase  in  nuniher.  as  if 
the  rock  had  been  opened  up  1)\-  their  action.  Sonieliines  masses 
of  jrranite  invade  the  terpentine  ami  r^it  olT  the  ashestos-hearing 
rock  entirely,  so  that  the  workinjrs  have  to  he  ahandoned.      When 

f'  f:"<'  "f  « 1  a.shestos-rock  has  i.een      '  off  hy  the  action  of  faults, 

t:<>o(|  jrroiind  is  generally  found  :.^a  ■    >  y  drivin);  for  a  short  dis- 
tance throuj:h  the  iiarren  wall. 

"In  whatever  wav  the  fissures  were  caused,  and  it  is  very 
proi.alile  that  they  have  lieen  formed  hy  thi-  (;reat  i)roees.ses  (if 
metamorphism  to  which  the  rocks  were  exposed  in  t!ie  chanjie 
liom  dioriiic  matter  to  .serpentine,  the  vein  asbestos  appears  more 
natiir.-illv  to  have  been  proiluced  by  a  process  of  sejirejcation  of 
s.Tpentinoiis  matter  from  the  sides  of  the  fissure  very  much  as 
ordinary  <|iiartz  iti  many  mineral  veins  is  known  to  have  been 
|>rodiiced.  the  scfrrefrated  or  infiltrated  matter  {indually  filling 
the  orijritial  fissure  and  meeting  at  or  near  the  centre,  in  proof  of 
which  the  |)resence  of  a  comb  of  particles  of  iron  is  very  often 
found  occupying  the  centre  of  the  vein  and  (|uite  fre(|Uently  these 
iron  grains  assume  sudicicnt  size  as  to  form  a  regular  parting  of 
iron  ore  in  liie  fibre.  In  this  resjiect  asliestos  veins  resemble  very 
closely  mineral  veins  with  quart/,  or  calcite  which  fre(|Uently 
contain  alternat<'  layers  of  ore  on  either  side  of  a  central  comb  of 
crystal-.  The  arrangement  also  of  tlie  fibre  at  right  angles  to  the 
si.les  of  the  containing  fissure,  except  where  the  rock  has  been 
disturbed,  is  confirmatory  evidence  in  the  same  direction." 

(leorge  Merrillt  holds  that  the  crevices  in  the  .serjM'ntine  are 
due  to  shrinkage  such  as  is  incidental  to  thi^  change  of  a  highly 

*Hiilleliii  (Ml  Aslx'sto,'--    IIMW.  paijc   IL'. 
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.y.lra,,..    .■.,|n,,|al.-ul.M:.nn.  i,,,..al,.,.  la,lrM...,lan,l  ,v  .ul„l 

.;rn,  an.l  ,...,h.,..  al..  ,..  a  1...  „f  sili..,  a.  ...pM.-l  l,v  iT..f..„„, 
K.'-np.  II,.  ,..„M,.ar..>  ,h,.n,  with  tl...  shrinka,..  .ra-ks  wl„.l, 
ai.,..ar  ,n  Hav  ..,.  ,|ryH,jr  ..,•  ,1,..,,.  whirl,  n.ult  In.,,,  ,1,..  >l,ri„ka«.. 
of  a  u,.|atnMM.s  ,Ma-.  of  i,,.,,  -arlMmat...  as  in  ,1,..  .,  ...||,.,|  .,„ar,a„ 

'■•  l.av,.  ,„„|,.r,u„..  a  ,„■„.•,...  ,.f  h,v,lra.i..,.  an,|  >«,.ll,ntr  vv„l,  a  s„|,. 
sc,,ii,.nt  shni.kair..  -.iifli,.!,.,,!  ,,,  ,, ,•,„!, „.,.  .-rark. 

As  ,n  ,lw.  filli„«  .,,•  ,i„,„,  ,.,,,,^^^   ^,,„.^i„  ^,.f^,^^  ^^^  ,^  ^^^ 
xtnu'tm.  U,ruu;\  ..n.l.T  ..uit,.  sin.ilar  ,o,Mli,„.„s  i„  ^.v,.s,„„  an.l 

lua  ...n  a,,.an.n,lv  tak-s  pla...  1.,   a  ,.n„...ss  ..f  «n.u,l,  fn.„,  

"f.lH.  walls    ,..,ns..|..,.ai.l..  f,.r,.,.  I,av,„.  |,..,.„  .„a„if..s,...|,  M,(i,..i..n 
to  m,„„n.  tl...  r.„.k  ,„ass  in  whi..|,  „  ,s  ,ak„„.  ,.|a,-...     \Vl„.,l„.r  ,. 
"-t  sii.li  ,.,.n.liii„n>  .-xiM  in  fl„.  .as,,  nf  a>l,,.>i,,s  vi, 
yet   to  he  proved 

Merrill    th.'n    .•ontin.,...s    i„     hi,    arLMinirnt  ■      "  | 
■   'w,.v..rMhat   veins  of  any  .•onsicierai,!..  wi,hh  ,ar,.lv  show  ,'oi|- 
t'nuons  hl.n.s  ,.x„.n,lintr  fn,,,,  .,,1..  „.  si.l...     |„   „„;,,    ,,,,„  ,,„. 
'•-"...Huty   ,s  ,nt.Tn.pt..,l   l.y  sn.all   fra-nnents  of  ,|„.  wall   .o.k' 

or  a«a,n.  where  this  i>  laekin,.  ,hen.  exi.,s  a,  so„,e  in.ern.e.lia,,.' 

.on,      .euv.^^  s,hon,h 

h,   uv.,a.  hl.res            .,.„„  pushed  ontwanl  fro,,.  ,.„her  wall  nn.il 
...•.rex,ren,.,,es  ,.,..,.     In  many  s„eh  eases  , he  .row.h  has  , - 

""""-'  -mt'l   the  f.l.res  are  pnshe.1   pas,   o,.e  another  to  a  sii.,„ 

-Uettt     the  l.ne   of   eontaet    tl.ns   heeon.i,..  ja«,..,l    ..p  ,au-i;i;e. 

Ajr.  n.  there  are  other  nulieations  of  pres^,.,,.  fro,,,  the  ,li,e,.,ion 
'  •;■  --  '^-  >.-.,.f.st„..  i„elf  n.o>,   fr u.ntly  in  a  erin.pl,,,,  ..f 

the  f.lires.  I        ~      ' 

proees.  of  ,iehy,lra„on   wh.,-h   for,^.   hssnres  or  .^raeks   i„   ,.l.,v. 
.n.nsto,,e,  as  ill,,.tra,e,l  l.y  MetTill,  ,,,av  have  ,or,e  on  u.th  ser- 

aul  tate,l  l.y  the  loss  of  siliea  ,|„ri,..  s,.rpentiniza,ion.  as  s,„.„.. 
f'l  l.y   Irofessor  Ken.p.     M,„   i,   j,  ,,,„  ,.,.^^.         ,  --  _ 

"  ru.s.o„  o,   ,ho.e,ranitie  .likes  .o  f,.e,^ 
s.-rp..nt,„e  n.asses  has  eanse.l  or  faeili.ate,!  to  a  ,reat  extent   the 

or.nat.0,.   o,    ,.,.„,.,ro,.s   hss.nvs  i,.   „.,  i ,.,,i,t  proxin,itv  'l 

t  l-se  ...rns.ons    l.y   rapi,l   ,lehy,ira„o„   tl.ro,„h   the  a.^.ne^   of 
.oat.     The  faet  that,  as  o,„|ined  in  a  preeedin.  paragraph    -.rv 
re,,uentiy  a,>  aeennn.lation  of  asbestos  veit.s  ean  U.  notieed  in 
approaoh.n.thesein,n,sivedikessee,ns,os,.l.stantia,ethistheorv 


./ff, 


■Js 


Till'  ;i>*iiiii|i|i<in  111'  l'i:iti  Ikpw.n  ir.  tli.it  tiic  ti>-iiif^  m  thcii 
<ntii<iy  arc  tlic  rrMilt  of  :i  rui.lmi;  ..IT  ..I'  til,-  f.iik  iiia»«.  wlinr  llii' 
lalfiT  was  in  cKtitar'l  willi  ilir  (■..uiiiiv  iMik  llitnimli  wliicli  it  liail 
pftii'liati'd,  (iiiiniit  111-  \cr\  will  nplicM  in  view  nf  tlii'  fa.  i  that 
"''  'iii'l  ill  iiiaii\  |Miiii(in-  III'  ihr  -i'r|iciii  inc.  f\cn  in  'nniart  uiili 
tlic  II  III  III  n  i-'iik,  111)  a-lx'sfu-.  \fiii^  wliaNofv  ir,  wliilr  in  ilii.  saiiu' 
MT|iintiiir  iiia-s  -niiutiiiiis  far  from  tlic  contai-t  a  lar^'c  tiiiiiil)cr 
"t   Mill-  nia\'  iiiiiir 


I  •    •'  •■.!'   • 


I  - 


t.'  t■•^•  -'.r 
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A  BCD        FKF      D     C     B      A 

Fl>i.  1) -Sfrlii.n  i.t  7..':irii\    |.:irtiiiir  iii;ininil   -i/.f<   illii^'tnitinif  ilic  ■.m  ii'saivi-    .|.'|ui..iii.>ii  ..t 
iMiMt'r:i!  matl.T  Iliruiml.  ■^.•ifr.'il;ilt..n.      L.tt   I;l.  Kai.iff  V     Tllftfnr.l 
iMt    I»;irk  irrei-n  ^.  rin'rit  iiif,  .■'>nl:iimiit:  ^i.eck;*  i.f  chrniiiif  imn. 
il.)    Ds.rk  Mile  sHrip.-mim>»ith  Kram-  ..f  il.r..Mm-  imn  ,,ii  .■.inliicl  liiif  with  A 
<r)    \M>in^<h  aslif-lifc.rn.  inalli-r.  »  4li  hl.rtni-.  <lnii'liirt'  viTlii'al  t'l  wiill- 
('I)    I.a.MT^  of  pule  Krf.-n  r^tTin'ritiiif- 
[.'»    I)ark  liliie  ■«tT|<eittiiii-  with  ifrujii*  ni  rlin.itiic  iron. 
(I)    I'il.c  a^lll•^.l.l»  lac-  l-lli  an. I  l-^t.>  .,f  an  inch  thick. 

As  to  the  vein  fillinjr.  the  wriTcr  hclicvcs  that  the  a-hcstos 
has  hccn  forinci!  throuiili  sciirc^ation  of  scrpcntiiiou-  matter  from 
the  sides  of  the  fi.-sure.  In  support  of  this  tlieorv  it  may  he  men- 
tioned that  a  f^reat  number  of  veins,  es|)eeially  those  of  larger  si/.e, 
have  in  tlie  middle,  between  the  two  walls,  a  parting;  of  serpentiii- 
ous  matter  and  ehromie  iron  ore;  that  the  tirraiif;eiiient  of  the  til)rc 
is  at  right  angles  to  the  sides  of  the  fissure,  excepting,  of  course, 
tho=e  vein.s  which  liavt-  been  disiiabcd;  and  th;it   further— aiui 


^'^  '■■"  1''." 
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.M^i..h..,p,i„.,..r,a,„   ,„.„.,     ..Ml„...„...„ul,„.),,„.. 

iM'snl...  ol,,,M^:Mk  similar, -MM.lMlhl..,,,,,,, .,,,,, ,u,.|,, V..,,,,..,,,- 

<M   iiiiricial. 

l-"PP..r...l.h..s..„,.,at,nn   -l....,n   , I,..  „  ,,-,r  niav  „.,.„„„„ 

"'•"   I'"  1."^  r,n.Mr:v  fnun.l  a  s.-aniv  ,.„•,,„«  u„h  a  Mnall  a-l,..,,,,. 

v.'m  ,„,  un..  „|  ,1,..  u.r..ro,.,  „n  U    |;{.  Ha,,.,.  \  .  Tl„.,lunl    „.•„■ 

;>l..r,M.„  >,a,,on  (l.r.  I<..,.,|'s  prn,«.r,y,,  uln-h  >l,.,u-  v.tv  .■l,...rlv 

I  lir.  t.)  .1...  .„r,...ss.v..  .|..,M..M,inn.,  of  ,|„.  ,ni,„,.al  inan.T  ,|,.|„,.,...,| 

from  !,.|u,uiis  M.lntiuiis  fnun  rhr  «all,  of  >,i|„.„t„„. 

Th,.  la.„.r.  uh,.n  frv-hlv  l.rok,.,,,  „  .,f  a  ura...,,-,,,.,,  ,.,.|,.„, 
M-nn.  ,o  1„.  s,.,,,,,  „,an  ,1„.  ^rnHTal  n.n  of  .,.,•,,..„(,„..  a,„l  .,,.,„.ars 
"■  hav..  ,„„l..,u.,„..  ..o„si,|,.ral,l..  .Tu.hin^  .novr,,,..,,.-  S.'aM.v 
[■•■"•KMi--   ni,„n„ir   in   all   .lir..,.,!,.,,-   .„.,.,„■   fn.,,,,,,,,,!,,     .,.„„„,„„.. 

'■";"••'"""«   ;'"'■■   ^i"^.^-  "^''-'-   'i'"v  .■nwl   a,    ..,!„.,    ,„„...   i„.|,|,„„ 

=.>I..Mos.    wlu.l,    has    „.„    ,.,„„,,i..,..,|    ,,.    ,„ f  ^^  ; 

aiKl  lorriiatmi,.  ' 
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MINING  OF  ASBESTOS. 

Tl,..  work  of,.x,ra,.,in;:,l„.  a.l„..,„sfnu„,l„.  n„.k  ,n  u|,„.|. 
It  o,.,.„r~  an.l  .•onvrtin;:  i.  inr,.  a  sal-al.l,.  ariwl,.  u,ll  1.,.  .Ir^rril,,.! 
iiiKJcr  till,  foljipuiiii;  hcails: 

I'i'-M.  Tl„.  nuniMi:  |.ro|,..r.  .Ik,i  i-,  ,|„.  hjasti,,.,  >..,,ara.  .„.r 
""■  '''■"'1  '>■'->"  'li-  MH.ful  ,uat..rial.-.ho,>,inf,  ,1„,  ,,,„„.  ,■,,„„  ,|„.  p,," 
:i'i.l  trarr-portiim  ,t   i,,  i|„.  ,.,,|,i,i„jr  sj„.,|,  ,„•  ,„iii, 

S,.,.nn(l.     Th,.    ,.ol,hlM,..   or   ,lr,.>Mn,Lr   of   ,h..    I„.,,„r   ,,„a!,„..- 
tl>at  IS.  thrs,.paratinn  of,!,.,  ni.rr  l,y  l,an,|  fro,,,  ,  h,.  aclhrri.,.^  ro.-k 
Part,<.l,.s,  ,„f:,.,l„.,    u,il,   ihr  naThaniral   fn..!.,,..,,,   of  all   ro.k  or 
.n..   nnuonal   .•o,„a,Mm.   fil.r,.   i„    „„lls.   ..-adin^^  of  all    pro,!,,,-,, 
tollow,.,!  l,y  ,.,a,-kHi„K,  iia,.spor,  ,o  ,!„•  ,-a,lroa.ls  a.i.l  >lnpp.„.. 

It  i<  of  „npor,a„.-c  ,„  ,n.a,  all  ,h,.>,.  ,|i|T,.rc,„  s,a;r,.s  ,hr.,u.'l, 
which  ash,.s,os  has  ,„  pass  until  it  is  a  ht.ishc.l  pro,!,..,  scpanu-U. 
as  these  itivolvr  ,h,.  entire  eviH^iwIit,,!.,,  r,.,,,.,  .j.,.  ■,-.;..>.;...,  ,  !     i" 
{"•'"'•"•'    i»   the  n.,.k   up  to   the  .Iel,ve,-y   to   the  eonsunuT.'"  Tlie 


J 
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.-iicc-css  of  a  mine  depends  to  a  very  larjte  extent  upon  the  earefiil 
eeonoinie  and  intelli-^eiit  direction  of  the  different  operations  just 
entiinerated  as  tlie  peculiar  inialities  of  the  mineral  and  the  mode 
of  its  occurrence  differ  so  widely  from  those  of  any  oth(  -  known 
mini  ral. 

Al)\  \NT.\(ii;s  AND  DlSAin  A\T\(iKS  OK  Ol-KV  CAST  WdUK. 

Kx()erience  shows  that  open  cast  work  is  the  he-i  suited  and 
most  economical  method  for  the  extraction  of  asbestos. 

Att<'mpts  have  heen  made  l)y  several  companies  to  overcome 
the  dilIi<Millies  incident  to  severe  winter  seasons,  hut  it  must  be 
said  that  with  the  exception  of  one  case  where  the  conditions  for 
underfiround  work,  on  account  of  the  sinf;ular  nature  of  the 
occurence,  were  exceptional  the  results  have  not  heen  satisfactory. 
At  the  I'nion  mine  .some  ten  years  afjo  a  somewhat  extensive 
tuimel  was  nm  duriiif;  the  winter  from  the  foot  of  a  hill  and  a 
shaft  sunk  of  l.'irjre  dimensions  in  connection  therewith.  .\ 
wide  shaft  was  sunk  and  larjie  roomy  drifts  were  recently  run 
in  the  western  part  of  the  propcTty  of  the  Mell  Asbestos  Company, 
but  all  the.se  attempts  have  illustrated  beyond  doubt  that  under- 
firound  work,  on  account  of  the  ;j;eneral  erratic  occurrence  of  the 
veins  in  the  rock  and  especially  of  the  dikes  and  barren  /.ones 
of  serpentine  met  with  is  neither  suitable  lutr  i)ro(ital)le.  In 
the  old  liroufthton  mine  a  shaft  to  a  depth  of  100  feet  has  been 
sunk  in  an  accumulation  of  parallel  veins  near  the  contact  with 
the  slate  format  ion  and  it  is  re|)orted  that  the  results  were  satis- 
factory for  the  first  seventy-live  feet,  but  owin<i  to  the  irrejjular 
course  of  the  veins  m  depth  work  had  to  be  abandoned. 

The  advantajres  of  open  cast   work,   compared   with   under- 
firound  work,  may  be  sununari/.ed  in  the  following:  — 

1.  -I'iasier  sujM'rvision. 

2.~  \o    trouble    as    repirds  ventilation,  the  men  are  alwavs 
workiiif!;  in  jrood  air. 

:{.-  Masier  lay  out  of  works  in  larger  steps  and  stopes  than  is 
usually   po.ssible  in   under-iroimd   works. 

•1. — N't)  timberinii  is  neces.sarv. 

5.— ("omplete  extraction  of  all   the  asbestos  encoimtered   in 
the  rock,  no  lo.ss  in  tlie  form  of  pillars. 

The  principal  disadvantages  of  open  cast  work  are: 

l.~The  removal  of  all  the  waste  rock  resultin-i  from  dikes 
and  barren  zoties  of  serpentine. 


or 


2.~  Kxposun-  „f  „„.,!  t,.  the  m.l.......n,.y  nf  tl:,.  u.-ath.-r-  u„rk 

IS  inr..rf,.r,.,l  witl,:  its  ,.ff,.H   n.,luc..,i  ,.nn.si.|,.rai;iv 
't  i.Kiy  1„.  st..pp,.,|  l,v  l,a,;  w-alluT.  su,-h  as  h..avv'ru,. 
snow  or  cxtrctiic  colil,  ct,.. 

:i.-C..rtailMu.,u  of  ,|.,.npin«  «r..Mn,l  o„  prop,.ri„.s  of  li,„i„.,| 

•  'XtCIlt. 

A  f,n.at  .i..al  of  ,li.Ii.-„Ity  arisin.  on,  of  op.-n  ,uarrv  work  . 

'.'^<'  l.ttio  groun.l  at  tlu-.r  .hsposal  fi„,l  th,.  solution  of , his  .li„i,„,. 

.  .roat  pn,l.l..n.       ,n  early  .lays  of  asl.-stos  nnnin,.  when  v.rv 

.tt  .  <ym....rm«  sk.tl  was  .lisplayo.l  and  li„l,.  „„„..,„  ,,,,  „,..„ 

<>  H-  f"  "- of  tin.  nnno.  nu-st  of  ,ho  dnn.ps  were  pla.>,l  ,n,t 
■I  .M  t..  tho  ..uarry.  as  was  ,1,..  .as,,  in  „.os,  mines.  This  a.-rnnn.- 
lae.i  waste  roek  ha.i  to  I.e  r.Mnove.i.  when  i,  was  foun.l  that  the 
Kronn  i  so  eov,.re.l  eonta.ne.l  lar^r,  asl„.s,os-l,earin«  .ones  To- 
.  ay  lon^r.  l,oruon,al  an.l  ^M-avity  tran.ways  are  hnilt  to  remove 
t  '<•  'I.M"ps  as  ar  away  as  possible  in  some  of  the  nnnes  on  ,ronn,l 
s|)eeially  hon-lit  for  that  purpose. 

i{i:.\ii)\\i.  i,|.-  son,. 
The  first   process  in  openinjr  a  .p.arry  is  ,h..  r,.n>oval  of  ,he 
so>l  wh.eh  eovers  n.ost  of  the  asbestos  I.earin.  areas  in  a  thiek.,ess 
ary.nj.  fron.  a  few  fe,.,   up  „,  twuty-five  fe...      hi   hiaek   Lake 

""'  '■'■•■^'  """'  ""■  ^'"1 '■  ""'  larj.e  serpentine  ri.k'e  is  for  a  .re„ 

pan  .'nvere.!  with  a  thin  layer  of  hunnis.  thus  ren-leriuK  prosL,-,- 
.n«  work  eo.nparatively  easy,  while  in  ,he  lower  .roun.l  of  ,his 
beahty  the  t.Tritory  between  HIaek  Lake  an.l  Thetfonl  is  eovere,! 
'>  ...ns,.  .Table  .lepth  with  soil  an.l  at  Thetf,.r.l  the  thiekm.ss  of 
tl"-  nverlyinjr  .soil  is  in  .son.e  plaees  lif„.en  to  twentv  feet.  The 
renu.val  of  this  .soil  for  open  .p.arry  work  is  perfornie.l  o„lv  in  ,|„. 
sunnner  tune,  the  winter  bein,.  ,00  sevr..  on  aeeoun,  of  frost  an,! 
stiow  tor  this  chi.ss  of  work. 

Tlie  soil  is  eleare.1  o.T  p.nerally  with  piek  an.l  shovel  and 
l'>-'"l''«  "ito  lar>:e  du.npinj;  ears  on  trueks  whieh  are  lai.l  for  this 
special  purpose  close  ,0  ,he  work  and  shifted  when  n..|uired  \ 
new  deparlur..  m  this  dir.'ction  h;is  b.vn  inad<.  I.v  the  Hell  \sbes,os 
(..„,panyofThetfor,l:a.steam  shovel  has  been  put  in  comniis- 
siou   and   IS   working  di.rinj:  the  sunuuer   months  on   ihe   heavv 

f^romid   winch  covers  the  property  betwe..,,  the  lar,^ .en  pi,   of 

liell  s  an<l  that  of  Kiiifi  Mn.s. 

It  is  claimed  for  (his  new  iin'r.'  -if i/ii,  rrmr 

1:1  ^^   innovation  mat  a>  an  a\-eraf;e  Ironi 


.    ^. .  ■  .>j  /-n- : 


■-J  'ji'-i-V'  '  iMl^ 


If 


1  k.-.J'.'         ,«?■■.' 'n,i 


^^^^A^ 
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00  to  10<)  C'ul)ic  yards  arc  removed  in  one  shift,  three  men  only 
beinji  re(|uired,one  for  the  engine,  one  helper  on  the  dumping  car, 
and  one  for  transport. 

(JIAKHV    WOKK. 

As  a  rule,  the  (piarries  in  the  smaller  mines  have  a  very  irrefju- 
lar  shape,  most  of  them  following  the  trend  of  the  asbestos-bearing 
zones,  while  the  lean  .serpentine  or  intrusive  dikes  are  left  as  pillars. 
In  the  larger  mines,  however,  where  the  locations  of  the  asbestos- 
bearing  and  lean  rock  and  the  location  and  e.xtont  of  intrusive  dikes 
have  for  years  been  more  fully  studied,  the  cpiarries  have  in  general 
a  nK)re  regular  outline  as  at  Ine  King  Jiros'.  and  Hell's  pits  at  Thet- 
ford  (Fig.  7)  and  the  large  quarry  of  Danville. 

Here  no  discrimination  has  been  made  between  dikes,  lean 
or  rich  portions  of  the  serpentine;  no  pillars  of  any  rock  have  been 
left,  for  the  reason  that  these  only  would  prevent  mining  with 
advantage  towards  depth.  The  shape  of  the  quarries  is  rectangu- 
lar and  while  the  outlines  of  the  walls  are  not  strictb-  in  conformity 
with  that  shape  still  the  execution  and  the  progress  'if  the  work 
in  the  pits  indicate  a  certain  system  which  has  b(>ei\  followed  in 
later  years.  The  main  advantage  of  the  system  employed  in 
the.se  mines  lies  in  the  fact  that  as  generally  a  number  of  tlifTerent 
zones,  both  lean  and  asbestos-bearing,  are  thus  laid  open,  the  work 
and  also  the  supply  of  the  ore  can  be  regulated  to  lictter  advantage 
and  to  re(|uirenients. 

As  a  general  rule,  in  all  the  larger  pits  the  rock  is  taken  down 
in  a  series  of  benches,  stopi^s  and  terraces  which  vary  in  dimensions 
according  to  the  sizes  of  the  i)it.  .\  go.iil  illustration  of  the  sys- 
tematic progress  of  ((uarry  work  is  the  long  |)ir  of  King  Mros.  (Fig. 
S).     This  pit  has  a  length  of  700  feet  and  an  approximate  av(>rage 

70o' 


I'lii.  S      Sci'    cm  of  KiliK  Urns'  liic  miarry  of  Tllclfnrcl. 

width  of  "iUO  feet.  The  height  of  the  benches  and  stopes  varies 
from  five  feet  in  the  highest  le\el  of  the  |iit  to  thirty  and  forty  feet 
in  the  deepest  part,  while  the  length  of  tin  k  rraces  varies  between 
.')()  and  2.JU  iVii. 


■XMrnodSisi^m^csMia' 


■■|-.'3,<;- 


"fiif;' 
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IT^KS^^I 
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:w 


IAlM.ii>l\  |:s. 

Tlu  ;rr..nt  l-ulk  of  ,1,,.  .lynMmir..  ,,.,.,1  ,„  ,1„.  ., I,..,,.,  „,;.„„ 
••'''|-^';n>  »0,,H.n.nt.MitrM^lyr,TiM,  :,lH.,.:utn.l«,.>,  a-an,l..    .„■, 
.■.;r.-l,,.slon.l.von...nWa,n:n.,,.in.0..sin.Uan.H..,.l, 
Parknl.n  iH.M.  .,,   ,i,-,y  ,,o,,n,k  ..on.aiMin,  ,,..,,,,  ....htv-fi v..    . 
.nm.ty-„v..  ..ann.l,,.s.     Tl,..  pn,.  is  ,„,„.„.,.„„., if,,.,   ,  ,:,„ 


per 


i:kki:.t   wd  ,,„t  ,„.    h  \m.-i>|(ii,i,i  v; 
iI-..Mnllm.,ss,illnM,.,.,,,,|,...,nall,..-nnn,..an,,,,n.,.,...s. 

.Ill'l     alM>     till-     lll(l,'k-|l,l|lllir.  ' 

Asa  ml...  tin-,,.  „„■„  mpc  ,..n,,|„v,.,|  ui,h  on.  i,„-h  o,.,auon  ^t,.,.] 
^""1  -x  an,l  s..v..n    11..    haMHn.T.s.     Th..  avn-a...  ..„,,.„  n  v  in  I,..p 

'...•os,p,.Moo,..n..lu.lin«..xplo,siv,..fn.,n,u-..,,,v-f.lnr,..,„. 

'"-'"   '7"^-    .l"~.'ftl,..  mines  .•l<-l.oli„,is.|.,n..  l,von 

"'''-'  ''"ly    M>H,,Mhr....-,nar,..rs  in,.h  s,,...l  an.!  a  ,hn...  t..  fonr  11. 

s^-      an,ll..,M,an,n„.,..     Tl,..  ..ap...  v  is  fn.n.  s-v..,.  to  nin.  f,.  ■, 

.        -"■  .1-  n,M.  .nH.ulin,  ...plosivs.  about  ,w..ntv  ,...n,s 


KFI-KCT 


AM)    (OST    <.F    MAI  I1I.\|:-I)H1I.I.I\< 


-r  ak,n.  of  the  rook  .n  s,t,..  The  proper  plaeing  of  the  bore  holes 
■>  a  very  nnportant  faefor  in  obtaining  the  best  results  fro.n  blast- 
ing m  ..sbestos  roek.  To  do  this  it  is  ne,.,.ssary  that  the  openuor 
l.a^  a  thorough  knowle,!,..  of  ,1...  fmsition  of  the  strata  an.l  ,h.. 
p.^mo„  an.l  trend  of  eraeks  and  fissures.  To  obtain  this  -•  o  ^ 
o.l^'e  the  tntelh^ent  miner  e.xa.nines  the  roek  attentivelv  an.i  .re- 
M^aseertams  for  eaei.  blast  the  position  of  any  joints  and  fissures 
'"  the  .oek  to  enable  h.m  to  form  a  judpnent  as  ,..  ,|„.  proper 
.  .roet.on  to  be  ,nven  to  the  borehole  an.i  the  free  sides  availal.le  for 

.best  results,  but  i,  happens  too  often  that  tw,.  uuners  will 
ha  e  d.fferent  opuuons  as  to  the  prop,.-  .harKe  of  a  eertain  shot. 
The  result  tre,,uently  is  a  waste  of  explosives  whieh  son.,.tin,es 
a.s.sumes    ,...ns„l,.rable    proportions.     Where    the    roek   is  massive 

arw^n.  walls  of  the  be,H.hest..  be  taken  down  vertieal.th^^ 
t.on  of  the  holes  .s  vert.eal  or  nearly  so.  an,l  when  the  ro,.k  is 
mueh  hssured.  the  lu.les  have  generally  an  inelined  position  aeeord' 
mg  to  the  large.st  fis.sures  and  the  bulk  of  the  roek  to  be  taken 
down.  ■•oviii 
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\M...n  l.a.sfn^'  hvnrUrs  «i,l,  s-vvral  fr,...  si,l,.s,  tlw  l.or,.-lM.l..s 
an.  arra„K.-l  .n  rows  a,„l  ,l,..y  ar.  as  noarly  as  ,.ussil.l..  ,,arall,.| 
^v't  .  I..-  nn,..M  fr,.,.  si.l...  s„  as  ,.,  ..htain  th..  .l..,.p,..s,  l,„r,.  1,„1,. 
;'.wl  thus  1...  al.l,.  „.  us,.  ,1,,.  r,.|ativ..ly  sM.all,.s,  .,uantitv  n(  ,.vpl„.. 
'"  "'■'I.T  that  the  ,-harK..  ,nav  l„.  as  fullv  utilis..,las  ,„  Ji|,l,. 


<lu,.  n.^ranl  is  (riv,.|i  to  ihr  , 


lini.  of  r,.sisiaii,.«..     Th,.  I> 


'  ot  (lyiiainiti' 
;r<Ts(,ll  and  Hand 


•'•'>nt,>urnfth,.  rr,.,-si,l,.saii,l  ih,.  lonp-st 
"■  I""-,.  Ix.h...  in  this  ,.as,.  an.  !;..n..rallv  n.a.l,. 
v.Ttu.al  so  that  th..  ,.x,,losion  will  not  hav,.  ,o  Hf,  .l,/,,,,,^  ;, 
l-rraks  ,lown,  hut  will  alh.w  it  to  fall  l,y  its,.|f  an.l  aiv..  I,.ss  work 
afterwards  in  removing. 

Th..  d..|.th  of  th,.  h,.l,.s  ran«,.s  lM.iw,.,.n  ,.iKhi  tn  t,.n  f,.,.t  an.l 
"'  >lH.  ..as.,  ot  ,.x,.,.,„i„„al|y  larg,.  fa,.,.s  tw,.lv,.  an.l  fif„.,.„  f,,,, 
IIh;  .•har,..s  of  ,1...  .Irill  h,.l,.s  vary  of  ,..,urs...  a-.^onlin^^  ,o  ,h.'. 
I....S.  ,on  of  ,h..  latt,.r.  ..uality  and  ,,uantity  of  r,.,.k.  as  ahov,.  out- 
li"<-'i.  iH.t  as  a  -..n,.ral  rul,.  in  th..  ,.ourM.  of  onlinarv  work,  wlu'r,. 
th,.  Ia,.,.s  arc  tr,.,.  .>n  on,,  sid,.,  f,-,,,,,  ()  4.')  t,(  ()..■>  poui 
iirc  us,..i  fur  ..v,.ry  fo,)t  .Irill..,!. 

Th..  r.M'k  ijrills  in  us.,  ar,.  uiostlv  of  th.-  Injri 
typ.'s  with  -.ik"  .•yliu,l,.r  an.l  a  strok.'Of  Cf. 

1"«'>-  Llock-holin-  li„l,.  .i;„„  ,irills  an.  us,..l,  ,1,..  .|ian.,.t,.r  ,.f 
l..st..n  ,s  only  1;"  an.l  th,.  l..njrth  „f  th,.  .strok,.  :{;"'  an.l  ,h,.  ,|,.p,|, 
"t  th,.  I1..I..S  .Irill,..!  is  fr.)ni  .)n,.  to  two  f,.,.t. 

Th,.  st,.,.l  usually  ,.inpl.)y...l  is  ,),-taj;onal  in  sliap,.  H"  in  .li-i 
tm-ter  t..r  th,.  lar-,.r  an.l  ;•"  f.,r  th,-  stnalL-r  .Irills.  In  .IHllin.r  '., 
slmrt  st,...l  ,.all,..l  th,-  start ..r  is  first  us,..l  an.l  wh,.n  this  has  .iriMrd 
as  .Ic'I.  as  ,t  will  r,.a,.h  a  lonfi,.r  pi,.,.,,  is  sul.stitut...!  for  it,  this  is 
"Ilmv.'d  hy  a  still  h,n.,.r  pi,...,,  an.l  this  pro,.,.s.  ,..,ntinu,..i  until 
th..  .l..su-,..l  .l,.pth  .)f  th,.  h,)l(.  is  r,.a<li,..l. 

Th..  .liani,.t,.r  of  th,.  h,)l,.  at  th..  I.,.>:iiuiiuj;  nia.l,.  1,^-  th.-  -f,rt..r 
.s  for  th,.  huMT,,.  ,„.,i,in,.  -r  whi,.h  is  .ra.luallv  n-lu.-...!  I,v  usi,,. 
su..,-,.ss.v..ly  St...!  of  s,aall,.r  .lia.n..t..r  to  li"  at  a  .l..pth  of  ten  fe,.f'' 
A^  a  ml.,  two  s,.ts  ,.f  st,.,.l  are  pr.)vi.l,..l  for  ..a.^h  ina..l.in,.  s„  th.,t 
"n,.  s,.t  may  1„.  sharp,..,,.,!  whih-  th,.  ,.th,.r  is  l„.injr  us,.d  Th,.  „ri.".,. 
!"■'■  l'<'nnd  of  st..,.l  is  at  pn'sent  fn.n,  .se'.vn  to  nin..  rvm< 

I  li«'  "X'tiv..  p.,w,.r  f,)r  aetuatin^t  roek  ,lrills  is  usuallv  ron,p,.,>.. 
p'd  a,r  or  st,.aui,  hut  in  the  ,.,uployn„.nt  of  th,.  latt,.r  1  l„.re  is  -, 
ar,.,.  l">s  tn.n,  ,..,n.|..usati..n  in  trans.nittinf;  st,.an,  from  hoil..rs 
"'  '  •"  'Inlls  an.l  ..sp,.eially  in  th,.  usually  s,.ver,.  wint,.r  s..a.ons 
'"  f  "■  '"an.  p.p,.s  r,.,,uire  t,.  i,e  ....ver,.,!  with  insulatiuir  ru:,terid 
winch  entails  extra  ,.ost. 

<''-:>il"--'ss..,l  air  has  a  -n.at  a.lvantairc  over  sfaui:  th,.  loss 


;<*. 


I 


I..  trans,„,ss.n,Ms  .,nall  ami  .•unM.,,n,.,„lv  ,1,..  rtWr  m  .milin.  is 
f-.r  y- ,v..  1,...,    ,.,,.,. if,   „f  „.„,„„,,.     Tl,..  „„al  ....s,    p       w 

I.-ar  uf  .nach,„,.ry  and  i„t.T,.st  ....  ,....,.i,.l  , , •""' 


niliicd    l>v 


iitfrcst  (111  .-apital  involved 
1"  ".■arly  all  ,!,,.  .nines  ,1...  hring  ,„•  shots  is  p,.,to 
--'.■ans  o,  ..|,.,.,ri..  Latteries.     TluTe  are  a  f..w  instan  es  ui.ere  one 
'"•1"    .lasts  are  still  in  vo.n,...     In  support  of  ,|,is  prue,  ii     il 

..r«e.l,l.,|.v„.issys,en -  alone  a  si!.„,  of  e^olo  ,,!. 

<'<!•  '""  tl.at.  also,  l.e..ause  ,|,e  asl.,.stos  veins  ..re  le..  Ii..l  I 

-nashed  to  sn.d.  fra.n.en,s  and  w,delv  J^:;  1        .  :     :::  :; 
pii'kinjr  them  up  is  less.  '  xp<  iis,  „t 

uhire  the  .sa.ne  ,s  of  a  soh.l  massive  ehara.'ter.  is  ahout  three  .-en. 

i:  ml:  pvrir^'''''' ''''■•' ^'^' "•-'-' -v;i;;.;,;;;': 

as  m  th.'  Last  Hrou-hton  nuui's,  th.-  cost  is  a  little  h'ss 

to.  ;);:;:;:;;;r '■'''■''•"•''''•' ''''^•''"'•"''■'-^ 

SKPVKATInv    AM,    KKMOVAI.   uy   HnrK.AM,   nut:. 

After  the  hrin,  of  shots,   the  hroken   n,ateria!  .u.der.oes  a 
hand-s..rtH,«  p,,,,ss.  whieh  is  ditVerent  in  everv-  u.ine.  aee^rdiu 
•"  the  -nades  to  h,.  prodncvd  and  the  .round  uork,.!.     Whe  e    o 
<;nule  or  hand-eol,l,ed  hl.re  is  produee.l  ..,11  ,    ,.,.."' 


'■>•  IS  produee.1  all  the  roek  ..oniainin- 
K'  pit.  is  sent   to 


>....  ..ether  w,th  the  fines  scattered  all  over  the  p„.  ,.  sent   to 

;■    ■""•'7   ■"•— vhere  the  different  ,,ualit,e.  of  erud., 
'"'"''"•'"'   ""■   ■"""■'•ial   to   be  treated   comprises. 

1       '^'"''"■'«"'^''-toshl,re  and  pieces  of  rock  eontamin-th. 


same. 


•^     '■:'"•  '"illi-'^^'Haterial.  or  rock  contaminMhohnrterhhre 
■i     »•'"<■ '"'"enal  and  the  .scrapin.^s  of  , he  pits.  resuhin^Mrn    ' 


,  ,  ■  ■•■r-r..-  ".   .ue  pus.  resmimir  Irnm 

'l.'stmjr  and  hreakniK  up  th..  rock  l.v  m..ans  of  .h'd.'.. 
nammers.  "  ^ 

1.1  rof.k. 

■'.'''•  "'''''■■•'''I '"''••■'- -V-'.  1  is  s,.nt  t.,  the  ,.ol,l,ini:  sh,.ds  .„,,!, he 
iiat..nal  mid..,   Xos.  2  an.I  ;{  is  sent  .o  ii  ii      , 

.iow..ve,-.toth,.  drve,-.    •'""  '^  '^  ^""  ""I-  "nil.    thetm...    hrst. 

If  tlie  l,..tt,m.  ,.f  the  .,uar,,v  is  ,.n   the  same  h'v..]  with  the 
nad...i  ,l,r....tly  into  .Inmpin,  cars  or  on  platforms  sul.s...,u..ntlv 


mierr- 
4      |)..a.|   i-of.k. 

Tl 


:<t) 


H'"-"<l  '•VMua,,.  ,,!•  a  Mnall  .iHri.-k  ,„,  ,n„ks  an,l  f  In-,,  .l,.|iv,.n.,| 
><•  IS  .l.xinat.o,,.  I.ut  i„  „,...,  ,.a...s  wImt.  .1....,,  „„„;,,«  i.  ^,.i„. 
•"I    '"•'v.vl.nnrna.„l.al.l,..|,,rirksan.,.,>,|.lny...|. 

1  KWIlii  I  Tl()\_  I.I-     HOdM    lUKKii  K>. 

Honni   ,|.Tn,k>  an.  nnplny...!   in   .mlv   a   tVw   nf  il„.  M„all..r 
■niiu...  ,M-  wl„.r,.  .h„„,,s  hav,.  („  l„.  workcl  .u..,.  a«a,n,     (^,an•i,^s 


Klo.  9     BiK.m    ilerrick 


MM.'^'^':^. 


ki  •^■.' 


.jK^^fy^-u^  V  iY7tMHr..^b« 


a7 


..f  larK..  .Ii,„..„.i..„.  .1,,  ,.,„  ,,,,„;,  ,„•  „,„  ^,^ 

i:^;;:  ''''''•-•^-''' -•<•-■".  '.nh..,rv..n., an,..,,  .1:1;;;!:, 


A  IxHiin  (Irrrick  (I'ii;.  < 


IK.  !»)  .'..nsists  of  a  iimst  li-l.l  in  a  vrrtiral 


""'<;  '-'.'"  .s  In.M.  ,hin  V  ,..  fifty  f,„., ;  i„  ,„,,,;„^  ^^„,,„^  ,^       >; 
''">•''•'''''■''-'"'•■-.  ImrWIy  1,,.  ..xt..n.lH  MH.nMluuUifty  f  J, 

roN^TKCCTloV    UK    ,  Altl.K    DKHItn  K>. 

A  .al.N.  >,n,,.h,.,|  fn.,n  th.  „.,,  of  a  wdl  K„y.,|  fnun..  or  M,as, 
......  ,.o,„,  a-ros.  ,1,..  working  pit  alo„«  whi,.),  ,1,..  loa,|  is  „.  .. 

tra„sf..rn.,|  ..o,.,u„,..s  ,1...  „.,,in  fVatur,-  upon  ul,,.!.  ,1,..  ,.1.1.- 


'^^'^  ^'Tj^ 


'■"■    '"'■"■'"»■  <-aM"ll,„„in«P|a.,* 


;:':"::';;:r:;:a.,^a;;;::;,::!r:;;j:;:.'^^ 

^     .t,.  ..r„i  hax..  a  ,lia,.u.t,.r  ot  troni  o,„.  an.l  a  half  to  two 


iM 


llicho. 


•lM>..l.,M.n,l.n»r..„  tl,..  I..n«,|,  „,  ,!„>.,,   ,,,     |,,,,.|  t.,  lMM,,rn,.,| 

I  '"•  tn,„.,i  „,s,,,|  |„r  (,.MMfin«  aiv  Ir.,,,,  J  („  ,  ,,f 
'I'lic  ralilr  ways  max  l,c  ni  ,,t  imli,     i 

(I'H    II).     Ill  tl.f  .■.■..,.  of  th..  inc!  n..l 
pr<>M,i,,|   ii.siialh-   «irh  ..n,.  n.|M.:   i|. 
also  vrvi's  as  a   liatiJinK  rop,..     T,,   ,  , 
iiloriK  tin-  cal.li'  wl,,.,,  t|„.  loa.l  is  rais, 
iinu'lcof  incliiialion  of  i|„.  ,.,.,|,|,.  |„,  „t  |,     • 
("'ncrit  of  III,,  for,.,.  ,,f  i;nuity  on  ih,.  |,„   • 
^iilli,.i,.nt  iiilfiisity  to  rvtaiti  ih,.  farriaL. 
arrives  at  the  stop  on  ih,.  cal)!,. 


ill!  h  111  (liaiii,.|,T. 

I")  or  liori/oiital. 

•  s  till,  carrier  ii 

liicli    how,  \rr. 

I'iirricr  niovin;; 

'■ssiiry  thai    ili,. 

'■nili'r  I',,,  roiii- 

vii  ih'  <■■.>'    ,,| 


'  '  ■    n    -ll..riz,,i,i;,l  ,-al,le  H..i-f-„a  |.|,„„ 

'♦";'"PI'";^ '•"■  . •:nTia«,.  a.  .ny  point  units  upuanljounH.v 

"'■1-'   '"^'.^    '"■l<'w..r...laii,l,li„„p,„|    ,,„,,,  hi,l ,....rna„. 

«-'urns  ,...w„  II,..  i„,.,i„,  ,.,  „„.  stop.      „    ,.  ,,,.,,„  ,„„.,.,,^.;:^. 

;;;7;"'--  "M-vi.l..a  l,ri,ll,.orlink.  (,■,,  p,vot,..|  ,oa  woo,|..„  ,.,a„.p 

'-MlH.  ..arn..r  r,,p,.  ov..r  II,..  .Inmpin.^  p..in,.  whn.l,  link  is  rais...! 
",v  a  .■or,!,  (t).  an,|  ,lropp,.,i  ov,.r  ,|„.  hook  „„  ,1„.  ,.„  |  „f  ,i„.  ,.^,. 

nau..  iM.ior..  ,iu,npin.  an.l  aft,.rwanls  roloas,.,!  loailou  th,.  ..arria... 


up  o 


'"  "'"^"'"•"""■"1  "'■"..  .-arria.,.  M,  ,|,,.„  a  ioa,t  mav  !„.  pi,.k,.,l 
'■'"^^'■'•'■'l  ••"  -'ly  point  on  ih..  iin,-.  u  „  i 1  shiftinmh,.  s„wk 

'''''''';'':'''7''''''''-=''''i'-'''-''P-'--.'Xtral,anln,.^or,ann.^  ■  of 
'''' ;':'l'  '-' •'';''''<•''■-^  is  n.,p.ir,.,l,  whi.-h  is  at,.,  h..,i  ,.,  ,1,,,  ..anri.,, 
aMdisu-.,,.n,l,na,.h,...nH..p,.,..las,l,,.fann,p,.af,,.rtl,..l..;i 
1- 1--M  ht...,i  and  by  n„.ans  of  whi,.h  .1,..  ..arna,..  n,av  I,..  r..Mra.n- 
'"1  m  't.  n,ov..n„  „,  ,lown  th,.  in-lin..  on  th..  n.iurn  .rip,  or  nn.i,. 
t"stopov..ra,n   l-int  in  i,~  ran...  of ,  ravllor  l„a,lin,M,r  unloadi,..^ 


li'.irpos. 


liv   makins  ,!,.■  hauling  rop..  ,.n.||,....  ,!,„    ,..  |,,     ,„,„.,.  ,, 
fnun  ,!,..  ,-arr,a„.  aroun.l  a  s,.para.,     .in.linu  ,hnn.  on   th.  I^ist 


Jf.C-:«  U 


m 

..n.laroun.la,lH.av.o,Ml,,.  far,lHM..n,|,,niH.  ,..1,1,.   .:.     n 
..Ut.T  ,„,.•.    I.,.  „..,|     u  a   l„.ri....n,al   u,.„.a.i  „C  ,n,.i,n...|    , „.,„ 

'",; :■""":;""•     "-l'-'   an,l   ,,...,1,..,.   ,|...  l.„^..^.al..al.|..- 
a.lvan,a«,.    ...r   .lu-   l,..n.nnfal   ,.v,.r   ,1„.    „„  l,n,..l    ,.al,|...«a^-     ., 
--.n,   ,.,,,,.., .a.    ,.i,l,   . . hi..,,  ,1...  ..ama.,.  , , .a.    1...  -„,,...,,  a 

"■^    ''"^'";''' ,"."• ""'I'—     "Inl.u,,!,  ,|„.  ,M,.|„J|,.aN..- 
wa^  a-  ;,„nu..,  tl,..si„,.,.,n^r  iu«  ..„  ,|,.,,.,,,|„  ,,.,„,  „  „.„,„,,,,,, 

""""■''■*^-'"'"'""' ••'l>.-n.|v...r..f, «s  Lhnv..r.,..al 


I  I...  I."    -Tv>,..lfi,  ,„|,,„,rl  f,,r  Cal,!,-  D.-rnrk 

'!'!   <'";'■"■'• '•"I"--      "■'    lla,il,„«  r„|...- 
'1.1    l.lfnriB  r..|.i-       i,|.    ,i,^   ,,,,„., 

'MI.«     l.M       iU>r:,„    ,„,.,.,    tlu.>..   ..,,„„„.,.,,,  ,.la..,.,|  al-„  ,|H. 
^h..av..st,„.,l,..,.am..ran.ll,auln.,„..      I.  is  ,.lai,n,.,l  f,,,- ,1,..  ,,,,,. 

'n.lsha,...,isnp,.orts,l,a,  ,|,,.v  an.  ,,,,,,...  .,li,lan,l.tn,n.,..,n,l 

''"7'   '■'• '■'■■•'".^■-"^•'■"i-.  "Inl.'tlH.  ,u„  I,.,  sn, . ,,.,„>■.,..  ,„■ 

simpl,.r,..„„trM,.li.,„an,|,.aMlM.  rv  rasiiv  n.,n„v,.,l 

.^"-frN.inaM  suppnnsl,av,.al>ul„.,.nn,.tin.,li,Mm,.  nu:,..    I„„ 
Uivv  an.c\,.,.|,t„„H  tu  lli..,u:,.|i,.ral  Mil,.. 

,,,,    ''''7:^'''''''-^''-''^''^''<'''^-l-M.M,|,.,an,,allv,,,a,l..ofuro,,.M 
•nan.iwv,.,   .•om,,arativ..lv  ii.l,,.      Th..  runn.,.  wl„.,.|.  ar,.  ,  , 
;■•."'";'     ''^'"'    "^"'«-=""l    ar..    ,,n,v„l,.,|.    a,   a    ,„!,.,    ui,l,    am, 
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have  a  diameter  of  from  ei.l.toen  to  twenty-four  inehes,  in  onier 
o  reduce  the  wear  on  the  ho.sting  rope  and  to  enable  the  ,in  bloeic 
to  lower  as  freely  as  possible. 


l:t--<':.rrier  f.irCiil.l,.  H..isii„K 

The  boxes  for  hoi.tinK  are  ma.le  of  two  inch  birel,  wood  and 
hoj  betwe,.,  s.xteen  to  twenty  eubie  feet  of  roek  wei^hin.  fron, 
-.-')()  to  2  „M,  pounds.  The  botton.  is  eovere.l  with  one-.p.ar^er 
'"'•h  steel  plate,  wlule  in  some  mines  th,-  outside  corners  are  covered 


l-l.^  14      Ci.iiMn,. 


ii"ri  ..f  Tr.-iriN|..,rl  H,,x.. 


and  Foteeted  by  heavy   (lances  (Fi^.   U).      „   j,  ,.,,i„„.,,  ,,,^^, 
...X  ot  above  eonstruetion  in  onlinary  work  does  no,  l.s,  Iuu-.t 
l.an  from  ...X  to  eights  n,oM.l,s.     ()„e  n.ine  has  atten.pted  to  u " 

!u3ul    '  '     "'""■  '""   '  ''''""'"  ""'  "'"  "^'""•' '"   --  -' 

The  !,eavy  eable  is  fastened  at  both  en.ls  either  ,.,  .  svsten, 
o^  heavy  wooden  ,e«s  loade,!  with  stones  (Fi«.  „)  ,„  ,.,  ,  ,,  J 
iron  bar  securely  f.stene.i  i,.  a  drill  hole  in  the  soli.l  rock 


^mfFm: 
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F<.r  tl„.  ,,„rp,.s..  of  slrofliinj:  llir  .-al.I,.  Iron,  tinir  tn  tinic  a 
tuiiilM.,-kl..  ,s  ,ns,Th.,l  at  ..„,.  ,,„i  .„•  ,1,,.  ,,,1,1,,  i„,l„.,MaMn..ril!us- 
t  rat  I'll   in    Fiir.    l,"). 


Si 

I  1'.    !."■     AmlioriiL'i- ..f  Ciirri.T  U..|„-, 


ll(PISTI\(;     KNfilM:-;. 


All  heists  us,.,l  ill  til,,  .listricl  af  ..f  th,.  ,l,„il,|,.  ,■      ;„i,,,.  ,,.,„. 
with  rcvcrsildc  friction  (Ininis. 

For   hooii,   ami    inclinr.l    cal.h.   .j.-nirks   ..ii.-   .Iriiiu    hui.i    is 

Milliciont.  whil,.  cal lorrirks  with  tail-r .s  n.,,uin.  twu  .Iniins 

Ihc  newest  type  of  a  cai)!!-  way  en^'ine  is  shown  in  |-in;,  ],;.     -pjij^ 


'"■•"■       '■'"■^' i:.>r:,l,|,.Wav    I  L  ..-   .»  .n.,„„fa,„,„.,|  1,>    ,  I,..  .1,.,,,.,,.,  M,,,,„„„  ,  ,  , 

iMMst  has  friction  .iniins  all  niouiil<.,l  on  one  axle,  will,  h.-ikr. 
worked  l,y  hand  Icvr  an,l  link  n„,iion.  ,he  narrow  an,l  curv.,! 
•  Inini  ser\iny:  for  the  endless  tail  rop... 
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This  hoist  is  ,.all..,l  ,h..  sp,.,.ial  .aLh.  way  ,.„.i„..  a„,l  on  ar.ount 
..f  Its  s„n,  ,.  .•onstnu.,u.„  is  lower  in  pri,-.  than  the  ,.n,M„,.  „  /, 
-parato   .ir.Mns    .n.l    is    tvpla-in.   ..vorvwhor,.    tho   latte       Th 
.Imu-ns.ons  and  ..apaHtios  of  th.-  .lifforont  hoists  in  n  '     s  n.am 
fa.-tur,..l  1,-  the  .,on.k.s    Ma..hine  Co..  Sh.rl.rool..    R^    ."t 
.-'•'•'ti   from  the  followinjr  table:—  ' 


I>itiifii.sioii.s<)f 
'■ylindprs 


Diuin. 


Stroke 


t 

10 

H 

12 

<» 

12 

Horse 
power 

Dimensions  of 
(Ininis 

Load  whicti 

Diaiii, 

Length 

can  he  raised. 

20 
40 

.•i2                24 
■'«i   •           :«) 
42                .JO 

2..')00  ll,.s. 
4,.-><)0    ■■ 

HKKKIKXCV    (IK    H(IISTI\(;    IM.A  NTS. 

Tho  nn,„l„.r  of  tons  of  ro,.k  whieh  ean  I.o  rai.so.l  ,ro,n  :.  .„nrrv 
|v  .-an.,  of  a  ..able  .ierriek  depends  npon  the  depth  of  ,  i, 

1..  .  .stanee  to  ,,e  hanled  and  the  capacity  of  the  nlaehine        't 

x^ti  ZZ'  ^'rV'T"""  '"  "■'"■'^'  '^"  """  •"-"-  ''-  ""t 
»o<  t.  Taking  these  h^ures  as  a  basis  and  a.ssuniins  the  loa.l  to  L 
'-  to,,  and  the  capacity  of  tl,e  hoist  40  horse-pow^,t  i  ■  ^  ^ 
fn.tn  2..()  to  -.m  tons  can  .,e  raise.l  in  a  t<.n  ho,  r  shift  ,"„s    ,  ^ 

....;^.-stnod,  ipe...  that  a  cable  derrick  is  „sed  a  Jf,!     ^he 
P.rpoM.s.  as  for  !,ft,ng  and  shifting  heavy  pieces  of  rock  in  the 
;.'.arry  ,n  onier  to  dear  the  workin,  face  after  blasting,  and    h 
..>  a  ,n.le.  o„  acconnt  of  the  work  entailed  throngh  the  separation 
;;  ,    ■^•;-.f;'  f"".  H,e  dead  n.atonal  in  the  l..tLn  of  t.^    it' 
■^.1>1.  derru.k  .s  very  .seldon.  „sed  to  its  f„ll  capacitv.      In  ,,    e 

l..rjr  r  n  „nbe    of  cable  den-icks  than  the  capacities  in.licate  is 

"•>  It  ,na>    be  c.te.i  that  one  mine  treating  abo„t   .W()  tons  of 

s..osrock.ntluMnii,.„draisi,,,forthisp..rposeasa^^ 
.)IH)  Ions  i    ,.  employed  eifrht  caiih.  deiTicks. 


'I'lH-  'lu.Mpin«  ca>s  in  „>.■  are  of  tw„  classes:  those  which  .„.- 
'-""■"-  "-•"•l>yho,.ses  and,  ho.e  hanled  by  powe.-.      l,,;;;!;    1 


m^: 
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<'ars  of  tl...  first  class  consist  of  a  truck  ami  a  tnovcahlc  l.ox  c„„- 
structcl  for  a  «„««(•  of  twenty-six  inches,  hol.linjr  fn,„,  ..n.-luiif  to 
one  ton. 

The  box  cars  for  power  hanh.ge  hol.l  fro.n  three  to  six  t<,ns  of 
rock.  I  hey  are  furnishe.l  with  hrakes  an,!  sn,.),  tnechanisn.  as 
will  i)ernnt  the  tiitinfr  of  the  Imx  to  both  sides  of  t!ie  track 

The  jruape  of  tlie  latter  i.s  forty-two  inches.     In  all  the  hiriier 
nnn.-s  hanlajre  is  h.-ins  ,h,ne  by  small  ten  an.l  twelve  ton  locomo- 
tives an.i  It  IS  claimed  that  not  only  the  cost  of  transport  per  ton 
is  eonsi.ierably  re<ln<.e,l.  bwt   that  accidents  are  verv  feu'      The 
first  mtroduction  of  these  small  locomotives  was  made  bv   Mr 
(leorge  Smith,  in  lS!)o,  who  „se,l  in  its  construction  two  cvlinders 
from  an  old  hoi.stins  engine  in  connection  with  fioarins  motion 
The  experiment  was  suc.-essful  from  the  start  and  since  that  time 
most  of  the  larger  mines  have  l„.en  using  this  class  of  locomotives 
1  he  mam  advantage  of  these  gearing  locomotives  is  the  gn-at  ..-ise 
with  which  very  sharp  curves  are  taken,  while  their  general  con- 
struction IS  such  as  to  re,luce  all  repairs  to  a  minimum.     It  is 
claimed  that  in  some  of  the  mines  each  locomotive  makes  from 
fifty  to  sixty  miles  a  .lay.     The  .liameter  of  the  cvlinders  is  ei-rht 
inches  and  stroke  ten   inches.     Th..  engine  is  tiMed   with   st'^-el 
frame,  saddle  tank  and  steam  brake.     The  price  is  in  the  neigh- 
borhood of  l52,fK)(). 

The  steel  rails  employed  are  of  either  nineteen  pounds  (to 
the  yar.1)  for  hght  dumping  cars,  or  forty-five  pounds  for  mechan- 
ical haulage. 

<:.:nku.ki.   HcrsTix,;   .xxn   haiuxu   ..hhax.ikmkxt  axi.   ,.o>,ti..x 

OF    CAIU.i:    nKHlilCKs, 

The  position  of  the  cable  derricks  i>  determine.!  bv  the  loca- 
tion and  ,u.mb.T  o'  working  points  in  the  pit  and  changes  with 
the  shiftmg  of  op,.rations.  Wh,-re  the  ,|uan-v  is  of  a  ivctauLMiiar 
>liape,  all  the  sni)ports  and  hoisting  engines  arc  as  a  rule  nliccd 
on  one  side  of  the  pit.  the  former  usuallv  all  n  one  mw  near  the 
l)order  of  th<"  pit.  l.-aving,  however,  .mough  space  for  th,.  pa^.n-e 
of  dumping  cars.  .\  g.,„d  illustration  nf  this  arransrement  i~  ,h,. 
large  ,|Ua.Ty  of  King  Bros,  at  Thelfonl.  (Fi^.  7).  The  dcnick. 
'■■"Pl.'.vcl  her.,  ar..  all  .,f  the  tail  rope  t  vp...  the  .-abies  b..in.^  ^Uvt  .h- 
od  ....arly  parall..l  at  (ix...l  int.Tvals  ov..r  tl„.  pit.  whil,.  all  th..  hoi.t. 
soine  ot  them  gronp..,l  togeth..r  in  one  buil.lini;.  aiv  .tation.d 
back  of  the  supports. 
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A  similar  iinjnu.-inent  is  oljscrwd  at  the  works  of  the 
Asl)ostos  and  A  hestic  Co..  at  J)anvilh',  where  a  quarrv  with  a 
general  northea^*  trend  and  a  h'liKtli  of  over  1,(MM)  feet  is  operated 
by  ten  eable  derricks,  the  supports  of  wliich  are  all  placed  in 
one  line. 

In  cases  where  the  pits  have  an  irrejrul.ir  shape  aiui  curved 
outline,  an  effort  is  generally  made  to  place  the  hoists  and  supports 
on  one  central  spot,  from  whence  all  the  cal)le  ways  are  o|)erated. 

At  the  mines  of  the  American  Asbestos  Co..  at  Mlack  Lake, 
for  the  operation  of  one  larjre  quarry  of  irregular  shape  with 
several  working  pits  a  heavy  gallow-frame  is  placed  on  a  central 
spot,  from  whence  all  the  pits  can  be  handled  sinmltnneously. 
The  ba-se  of  the  working  tower  is  taken  up  by  an  enjiiue  house 
containiuK  three  hoists  driven  by  electricity  for  the  operation  of 
the  cable  derricks. 

The  tracKs  for  the  haulage  of  dumping  cars  are  generally  laid 
along  and  clo.se  to  the  borders  of  the  quarries.  There  are!  as  a 
rule,  two  tracks  close  to  each  other,  one  for  the  loaded  and  the 
other  for  the  empty  cars.  In  .some  of  the  nuncs  the  tracks  are 
of  an  ascending  grade  towards  the  pit,  allowing  the  load?d  cars 
to  descend  by  gravity  for  some  distance  to  a  shunting  yard,  where 
they  are  sorted  and  delivered  to  their  destination. 

The  signalling  from  the  pits  to  the  hoists  in  shallow  workings 
IS  effected  by  shouting.  But  where  the  pits  are  deep  and  where 
the  operations  in  them  cannot  be  noticed  by  the  en^-ineer.  boys  are 
stationed  at  points  of  vantage  on  the  border  of  the  pit.  who  convey 
the  signals  either  by  electric  bells  or  by  means  of  a  galvanized 
wire  to  a  hammer  which  strikes  a  l)ell,  the  number  of  strokes  indi- 
cating what  is  reciuired, 

Kach  engineer  stationed  at  a  hoisting  engine  marks  the  number 
of  box  loads  he  has  hoisted  during  the  shift  and  the  sunm.ary 
report  of  all  the  hoisting  engineers  must  tally  with  the  number  ui 
cars  delivered  at  the  different  stations,  that  is,  at  tlic  cobbing  shed, 
the  dryer,  the  mill  and  the  dumping  ground. 

(■<JMPKi:ssi;i)  Aiii. 

In  most  of  the  larger  mines  the  motive  power  for  actuating 
rock  drills  and  hoists  is  compressed  air.  generally  supplied  by 
straight-line  air  I'ompressors. 

In  order  to  secure  uniformity  of  pressure  and  to  get  rid  of  the 
water  and  impurities,  the  air  is  led  from  tlie  compressor  into  a 


i;nKg(.X-"-.'»''W 


&^MK./ 


1 
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iv.viv.T  ^yWu■h  is  ^m.-rnlly  M,|.pli,.,l  will,  .n  ,;,tVtv  v;,lv,.  pr,..,„n. 
^Minjro  ami  als.,  with  a  .....k  for  |..„i,,.  ..(T  ih,.  uat.r  >vl,i.l,  .oil,.,,, 
jri-adiially. 

Wh.-,-,.  ,h,.  .listanr..  of  tl,.-  pit  fn.M,  tl...  air  .•uinpr...,,,,-  i.  v.rv 

..njr   ov.-r  .-,()()  f..,.,.  a  s,.,.„„,l  n,.,.iv.T  is  insta |  mI,.,,,.  l,.,lf  w.v 

for  tl...  purpnso  ahov..  i,„li,.at..d.  Tl,-  ,.a,.ani  v  ot  ,,„  air  ,•„,„,.,•,',- 
sor  IS  .ttcnnaliv  fiivcn  i„  th,.  ,nnnl,..r  .,f  n-k  .Irills  „  ,,„,  ,,,  ,,,|v 
tluTo  an.  -.i.  7.  14.  an,i  20  ,lrill  air  .•,„„pn.ss..,s.  all  of  wl,,,.;,,,.; 
.■.nplo.v<-,l  m  t!„.  asl„.st..s  n.^i..,,,  Tl„.  pn.^nn.  „s„,l|v  pn„|,„.,,l 
tor  air  .Irill.s  is  SO  pounds. 

Tlo  straifrht  lino  air  (•(,i„  pressors  n„.stlv  i„  us,.  ,„  ,1,,,  ,ii..,i,, 
havo  the  -rrat  .lisa-ivanta-..  .,f  .•n„>,„„i„^  too  n,,.,.!,  m,.,.,,.     Thrv 


ar,..supors...l..,l  now  hy  .l„Mlupl,.x  st.-an,  ,.on,po,„„i  air  .•oM,pn.>-u 
man,ifact„n-.l  l.y  tl,.-  Han.l  1  Mill  Co.  and  ....nstnwtcd  on  n,o, 
ccononncal  lines. 


1»HM\A(.K. 

Si,,l,ons  are  u<vd  for  draiiuifre  only  in  one  or  two  eas..s  where 
tile  qnarnes  are  shallow  and  loeatod  on  the  slope  of  a  hill  \s  ., 
rule    the  ,serp..ntin..  rock  does  not  earrv  niu.-h  water.     Mos,   .."f 

the  latter  eo.nes  from  th..  s„rfa<-o  an.l  is  (•..ll..,.t..,l  at  th ..pest 

poM.t  ,n  a  sump.  A  .lupl.-x  p,„np  of  .small  si....  is  ^'..n,.rallv  station- 
ed at  some  pomt  of  the  quarry,  wrll  prot....t,.,l  airamst  shots  and 
sn  f,..es  to  k....p  th..  «at..r  in  th..  s.nnp  at  bav  i,v  l„.i„,:  operated 
only  a  few  hours  a  .lav. 


CHAPTER   III. 

THE  DRESSING  OF  ASBESTOS  FOR  THE  MARKET. 

rn.ler  the  term  .lr<.,ssinjj  is  w,„.rallv  ,.Md..rstoo,l  th,.  proress 
by  wh.eh  the  nnnor  converts  his  mit.eral  int..  a  .sal..al.le  arti.-l,. 
or  by  which  ho  e.xtract.s  a  mark.'tal.le  pr...hict  from  it.     This  pro- 
ce.ss  in  the  ease  of  ashe.stn.s  is  ,livi,l<..l  into,  first,  han,l-,lr..ssin.,- 
second,  mechanical  dre.s.«injr. 

Hand  Dressing. 

Since  mechanical  dressing  is  practised  in  all  the  inin.-s.  hand 
dressing  is  confined  to  the  cobbing  of  Xo.  I  and  \o.  II  gra.les  onlv. 
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;""""■,'""""  '""•< 'ly  Su.   I  ,.n,.l,..  .Measuring  ov.t  thnv 

■'  -N<  .  II  »-.a,io  .s  „,a,l..  ,noa>unn.  fron,  fiv,..sixt..,.ntl,s  ,.,  thnv 
•  luartcis  of  ;iii  iricli  in  length. 

As  ahvady   ..i..,„i.„„.,l   al.nv,..   ,1,..  M.,wratio„  „f  ,|„,   „„f„, 
<-nh.  d..ul  ,„a,onal  is  „.ad.Mn  ,1.  pits  .f,.P  ,,,,,,;,,,,,,,,       ;^ 
I".-.'s  ..t  ro..k  l.,.,n,  h,.ok..„  „,.  a„,l  ,1,..  ,i,„,  .ath..,-..!  n,.  i  ,      Z 
and  so,.,  ,..  ,h,.  ,,,,..ssi„,  sl,...ls,  nhil..  ,1...  s.,  .all...!  ,i„,..  „      .    ,' 
co,Uan.,,.«s,,.:,,n,.,va,.s.uto,....„i,,ro,..neW,a,.i.^^^ 

•'■"1  '"  th,.  fol  .nv„,«  a  .l..s,Tip,i<„,  is  pv,.„  of  ,1,.  l,a„  l-a.l.l.in.r 
IlH-ro  aro  ,wo  c.ol.ln„«-.h,.,ls  at  tl.is  ...i,..:  o„  ■  i„  J,,;,,,  o  ,v 

.■..lH,.«-sl.a,v....vosallro,.k..,..,,ai,u,.,,,H.L,.«.,,.,il,,.,..     S      , 
—  iKuul  sic..l«,.  ha„„n..r.s  woi.hi,.,  fro,.,  six  ,o  sov...  po,.,..|. 
UM;,i  „.  l.r.ak.n,.  ,.p  ,h.  ro,.k,  ,1...  Io„,.„.  HI.,..  ,„,;„.  s  ro,.,.o  1  T 

In  ti...  .irl.-  fi„isl,i„^.sh...l.  u  l.i,.h  r,...oivos  l.esi.los  th.  prodt-.ts 
•  'I-  ...,.s,.oi,h.,.,.shodalsoth,.  loose  pi..,....s  of  fi,.,,.  f  ,,..  „  . 
PU...  th  .  ,.rls  an.  seat,..!  at  lo„.  tahh.s  havi,..  ,.,„lor,...ath  •. 
-nes  of  ..o.npart„..,.ts  for  the  n.,...ptio,.  of  the  Xo:  ,  a„.|  H L 
The  a,..,„e,-s  ..se.l  i„  I.-eakin,  up  the  .-oek  a,ul  fn.ei„«  t  f  e 
'-"-'.  the  sa,„e  „e.,h  fn.„.  li  to  2  po,.,.,|s  a,..l  the  steel  plate  Z 
-Ineh  th,s  work  is  do,,,  are  te,.  to  twelve  i„ehes  s,uan.' a,.  1  t  ," 
<|tiaitei-sot  an  ineh  thick.  .u.o  tnnc- 

I"  "Hie,-  to  j,et  rid  of  all  adh,.rinK  roek  parti,.l..s.  ,1...  \o    I 

'  -.  ,s  elea,u..n.  a  .i..ve  uhh  0-l,i  ineh  holes  ;.,,d  the  Xo.  in  hr 

k^a>,oveuHh^u,ehholes.     All  refuse  fn,„,  ,1... ,„  ,    ,  ^. 

a   .1  s.re..,„n,s  an.  sent  to  the  null  for  n.eehanieal  tn.atn.ent       T 

'''''';,;'''■'•  7'^  •:;''•'■''-'<'■• -p-'t  up  in  i,a.shoidi,,,,o,.h^^ 

I  !"■  '•OS,  ot  eol.lnn.r  uH,  ,.a,-y  eo„sideral,lv.  aeeonhuK  to  th,. 
'■'-•"•t- o,  the  n.k  in  uhieh  the  ashes,os,s  found.     Son,      i  ,r 
-''l-;'l^"t'i-.Mhen,ek,,ui,eeasilv,uhih.othe,-swill      ., 
-nelaho...      Mos,   ,,f  the  eohhin.  .  d I,v  eontrae,.  f,:  , 

....  .v..  s  pe,^  hun.    ...d-wei,h,   ,s  usuallv  paid.     As  an  av,.ra.e. 
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It  is  not  dai,„,.,.  ,ha,  ,h,.  pr„,.,.ss  al„.v..  o,nli,„.,|  ..ff,.,,.  , 
'•"'"I'l.'t"  s,.,,ar«tm„  „f  th,.  fil.r,.  in,,,,  ,1,,.  n.,„.  ,|,„  ,,,„,,,  ^^■., 
-"ta„„n.r  sn„„.  ,iv..  a,Hl  ..v.,,  ,..„  ,...r  ,,„,.  .„•  ,,,,,,,  ,.,„  ;,  j/,, ,'. 

HvM.l  s  as  ,o  ..x,,,,,.,,,,.  a,..l  ..OS,  ,ha,,  any  u,h..,.  k,,.,u„  ,,,,,h,,.l 

.Most  of  ,1...  ,„„„.s  wl,i,.l,  an.  wo.-kit.K  o„  ^^n.,,,,,!  ..o,„ai„i„. 
't  I..  ,.n..U.  .lo  v..ry  l,ttl..  han.ln.l.l.i,,,  atnl  ,.x,ra,.,  o„lv  V,.    ,       ^ 

••:-"'••■''■'•■«  s,,IO,.,.t...l  to  ,,,,.. .|,a,.i,.al  tn.a,,,,,.,,,,  ulnH,  a,.;o,„- 
l'l.sh..s  tl...  ,.xtra,-t.o„  of  tlu.  (il.n.  with  a  savi,,,.  of  ,„„..  a,„l  labour. 

Mechanical  Treatment. 

iiisToin . 

Tl,,.   firs,    ,.o,„pa„y   ul,i,.|.    „,a.|,.  a„y   att,.,„pt    ,n  m.K,.   ,1„. 
'  >lfu'ul    pml.l..,,,  of  ..x,ra,.,i,„  the  „,i„,.ral  fn„„  ,1,..  n-k  l.v  „„..,. 
o    ma..h.,,,.,.y  was  tl,..  S..o,tish  (■a,.a,li:,,,  Ashosto,  ,■.,.  i,  ,,,,.  ,;,,, 
SS!._    „..w  own,.,l   hy   .1,..  (;ias..nv  a...l    Monm.!    A.Ur.u.r. 
'''^'-•1<    I.ak...      Il„s   pla„t    ,.„nsis„.,l   of  a   .-,()   l,.p.   ,„.,„.,    „|,|^;; 
m,sh..r,  t,av..ll-„«  pi.-ki,,,  tal.l..s.  a  s..t  of  ('.......sl,  n.lls.  n.voi;„;l 

s<'n...ns    ,.l,.vat..rs.  shak.Ts  an,l  tw.,  la,-«,.  I.Iow.ts.     h,  is-.o    \U- 

<■  1.  H..I.|.(.r   „.ana.i„^  .lin-.-to,-  .,f  ,1„.  A„ulo-Ca„a.lia„  AshLsios 

'".<•■   Hla..k    Lak..,- ox,.,.n,„f.i,t...l  witl.   tl,..  op.  j,,  „<  ,,,,11  ,,,111 

--st,,,..,fal.ak....n.s.„.r.n,Ils,sl,aki..,s..n.,.,,sa,,,i:i;|l,:;;;, 

•      •-  .'.I  .,,  pn,.l,...,.„.  a  fil.n.  of  „.ark.-tal,l..  ,,,.ali,v.     i„   ls.,„ 
..us.  1    he  An,..n,.a„  Asl.ostos  (V,.-„o„.  tl...  l„i..„  Asl,..s,.,s  Co 

.'    Hla..k    Lak...  sta,-t,.,l  t.,  fxpori,,,,.,,,   with   ,|, •,,     Jh.  „.ai„ 

"''J'-t  "I  t  ,.s  ..o„.pa„y  was  to  .!.,   away  with  tl,..  M,„„.wl,a,  ,,,.1.- 
M..r.nsl,al..V,., ,,,,,,,,     This  was.  l,ow..v..,...li„;,.„|,,on.al,s., 
ml,.ss  tl,..  f,l,n.  ..oul.l  1„.  ,hon„,«l,ly  loos,.„..,|  a„.l  fn....l  fn.,„  tl„: 
"■k.      Ih..  ,„..tho,i  a,iop„.,l  was  as  follows:  Th..  nwk  w..,„  fi,-., 

':■';-•'  "  '*'="-  '•■■•'^'-  -"'  '>"  "»  -.  in.li„..,l  shaki,,.  s..n...„ 
^^I''<-1.  s..pa,-a„.,l  all  tl,..  loos.,  til.n.  a,„l  .l„s,  fn„„  ,h,.  la,-,,.,-  pi,,..,.: 
;;  '-  asl,..s,os  nu.k.  ,1,,.  Hl.n.  -,.,1,,.  ,|in,..,ly  ,.,  ,  ,,,..a„i„l  a,„l 
^  -1,,,^  ,„a,.h.„.,  whil..  th,.  asl„.s,os  n.,.k  .In.pp..,!  .,„  ,  n.volv.,.., 

.sl-s.osn...kl,y|,a,„l.     Th,.  la,...,-  was  ,h,,„  ,,,,,.,1   i„  ,1,.,.  kil„.s 
and  s..nt  lo  th,.  (i,,,.  n,ll  ,.i-ii>h,.,-s. 

Th..  ,.,-;,sh...l  ,„at,.nal  vt:;,  ov,.,-  .-l-.a-ii,,!:  a,„l  un-a.li,,,.  n,a..hin..s 
lu.-h  ..-„,s,st..,l  ot  a  s..t  .,f  i„,.li„...l  si..v..s  i„  ,-api,|  shak.,,,^  „„„io„ 
"  '•"""•■••";;"  ^v'"'  '>l"^v.■rs.  fa„s.  ,.„..,  ,|,..  n.,„ai„i„.  ut.l.n.k,.,, 
ston,.  u,„l  hl.n.  K..i.,fr  a^ain  .i,n>„d.  .  ..,  „|-  .,,11  ii,,,.,-  n.lis 
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riic  ronlis  (il)taiii('(l  in  this  mill  ucrc  not  siitisfuctorv,  as  ihc 
lii)rc  so  produce!  siill  coniaiiuil  a  very  larjti'  atiiotini  of  rock 
l)articlcs  atiii  dust. 

Imiik  Hi-o-,.  at  'I'll. I  ton!,  vscrc  the  iic\t  to  inirodiicc  fiiacliiiicry 
for  th  ■  i)iiri"»c  of  extract  iuj:  small  fihrc  from  Jarp-  pieces  of  rock 
ill  the  (lumps,  which  ill  the  lieiriimiiijr  of  the  iii.iustr\  did  not  war- 
rant i'le  expeiiditme  lor  i.lock  holing'  and  further  haiidlinir. 

The  plant  coiiMsied  <-.f  a  Blake  crusher,  from  which  the 
material  was  conveyed  to  a  -et  of  Cornish  rolls;  a  revolvimr  screen 
then  cleaned  the  fibre  from  dust;  l.ut  this  object  was  not  fiillv 
accompli-hi'd  owiiij:  to  the  failure  of  the  mils  to  crush  up  the  rock 
siiflicieiitly.  .\n  additional  blowing  and  screenin«  apparatus  was 
installed,  which  j;ave  better  satisfaction. 

In  l.S!l.{  the  writer  treated  about  ten  carloads  of  .asbestos 
roek,  containiii};  small  fibre,  from  the  Templetun  .\sbestos  .Mininj; 
Co..  which  was  operating:  at  that  time  th<'  aslx'stos  mines  in 
I'erkins  .Mills  to  the  north  of  Ottawa.  The  mill  used  for  that 
purpose  was  located  at  Muckinjiham  and  had  been  employe.! 
before  for  ^'rindinj;  and  screening:  j)hospliate  rock.  It  consisted 
of  a  system  of  Mlake  crushers,  Cornish  rolls,  a  |)ulverizer  and 
screens,  and  after  many  changes,  especially  in  the  screenini:  de- 
vices, the  method  worked  satisfactorily  in  .so  far  as  the  liberation 
of  the  ore  from  the  rock  was  concerned,  but  a  complete  extraction 
of  the  fibre  was  not  effected,  owinj:  to  the  lack  of  the  necessary 
suction  ap|)aratus.  When  the  latter  was  about  to  be  installed, 
the  mines  shut  down  and  the  experiments,  necessarily,  were  dis- 
continued. 

All  the  exj)oriments  carried  on  in  the  abovi"  mills  concliisivelv 
demon.strated  tlie  jjreat  difficulty  in  freeing  the  fibre  entirely  from 
the  dust  and  :'dherinK  rock  particles.  Owinj:.  therefore,  to  the 
imperfect  c|nalitv  >f  the  fibre  .so  produred.  tiie  unwillingness  .1  the 
manufacturers  lo  buy  prepare.!  fibre  at  that  tim.-  and  also  owinji 
to  the  tr.iuble  with  ,ie  customs  authorities  of  the  foreign  countries, 
who  consi.lered  the  fibre.!  asbestos  as  a  nianufactured  article  an.i 
levied  a  duty  of  2o'  ;  ad  valorem,  the  mechanical  prejjaration 
appeared  to  come  to  a  standstill. 

In  1X02.  ISiW  and  l,Sfl4  sever.il  larp-  shipments  of  prepared 
asbestos  were  made  and  although  the  <|uality  was  n.)t  up  to  the 
e.xpectations  of  the  manufacturers,  still  .soiih.  of  the  latter  realized 
the  immense  importance  of  the  new  imiovatiim.  having  for  its 
object  the  .saving  of  the  freight  charL'es  bv  the  r>liminati()n  of  the 


^,Mss.^f  ^mj^'-  "■2'js^^"!:-*^/  ''I "  ^'^;'?i^-JBii«>:m;'r;'s^'%^3sri^£. 
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n-k   ii,    tl,,.  .liflVivni    ,|,>aliti..s   of   ,.n„|...    ul,i,i,.    ,„    .,„„.   ,..,„.. 

"•"""""■''  '"  '''■'""  "'""'t  i.v;  to  JO',  ,,i  ,!„,  ,,„.,|  „,,i„,„     ,„; 

""■  """•-•  li;m,|.   it    was  of  tl,..  „t.Mos,    i.nportan.T  for  .1,..   ,„.„,. 

"'"'"•'"  '"  ^'"■'■'•'■''  i"  "'<•  > ■liaiH..al  s..,,arat,n„.  ,m.,.  il„.  h, 

'Iinn|i«  .■.■M.ltiii-  fro,,,  th-  rarlirr  op.Tatio,,.  ,.o„t  un..,l  a  v.rv  |.,rv 
anHM.nt  of  short  (il.r,-  a„.l  ,li.|  „oi  «a,Ta„t  tl,.-  ..x,„,„lit„n.  for 
.•\tracti„>:  l,y  l,an.lcol,|,i„^r  a,„|  woi.M  rrpn^s,.,,,  a  vahiahl..  as^.t 
wh.-n  the  .,i,.rha„iral  prorrss  of  separation  of  tl„.  ijl.r,.  I,,,,,,,,,,.  ., 
success. 

Th..  Hell  Asbestos  Co..  un.ier  the  f„ai,a!:e„ie,it  of  .Mr   ( leopre 
Miuth,  con.niet.ced  to  experir„ent   with  the  ,„i„eral  it.   lvi;{  .„",[ 
the  r..s„lt  was  that  a  t„iil  was  l,„ilt  i„  ,1„.  following  vear   tivafi,,.' 
small    ,|„a„tites    of    asl.estos    rock    with    stmrss.     Other    ,„i,.es 
follow,.,!  an.l  shipments  of  fil.eri.cu  tnateria!  con.n.ence.l  in  .-arnest 
H.  iN'.to  an.l  iSlMi  an.l  from  that  y.-ar  o„  ,h.-  pn-rss  of  extraction 
lias  l.ee„  stea.lily  i,„pr..v,Ml.      Mills  of  iarp-  .-apa.Mtv  w..,v  l.nilf 
tli«'  !)ciTentaf:e  of  cni.l..  l.ecan,..  insi>;nificanr  .-ompanMl  with  tl,.. 
la,f;e  o„tp„t  of  the  fiherize.l  artiel,.  an.l  to-.lav  ..vrv  „iin,.  of  i,„. 
portance  ,s  e.,„ippe.i  with  a  con.plet..  milling  an.!  fil,eri/i,|,r  p|;„„ 
On  ac....,.nt   of  the  .s„cc..ss  of  ,he  n,..cl,ani,al   tr..atn,e„t   of 
II'-  or,,  m  ,.xtra..tin}r  all  the  fil.r-   in  tl„.  rock,  the  lif,.  of  an  asl...s,os 
'"""■  <"n.pan.,l  with  that  of  son.,,  ten  or  fift,.,.n  v,.ars  a^ro   is  ,„„ch 
F)rolong,.,l:  Its  ,)peration  is  att,.n,l,.,i  with  l,..ss  ,lifiic„lti,.s  an.l  niin.s 
working  on  poorer  f:ro„„,l,  which  ha.l  hi.en  ohlij:...!  t..  shut  ,|own, 
\v,.|e  ,.nal)l,.(l  to  n'siiii.e  ,)p(.rations. 

Ai'i'AKAiis  I  si:i)  iv  Till:  si:i.vmTi.>\  i>y  \>iii;st..s. 
H,.f,.re  ,.nt,.rin.;  into  a  :l..s,.ripti,.„  of  tl,,.  ,lilT,.r..nt  miliin.' 
plants  an.l  nutho.is  in  „,se.  it  is  tuTes.v.rv.  in  or.|,.r  t..  f„llv  ,„„1..,C 
stan.l.  fh,.  wo,-kin-  pr-ln..ipl,.s  of  .he  -an,,.,  to  .h.sc,-ii„.  th,. ',lirf,.,-,.nt 
(•las.s,.s  ot  apparatus  whi.-h.  ;,,.,.onlin,<;  to  ,.xp,.rien,.,.  hav  ^riv,.n 
til,.  Ii.'st  r,.sn|rs  in  the  i|..(..}).ini(.al  separation. 

DHVIX,.    OF   Tin;    l-INi;>. 

■li«'  fin,.s  ..oniinjr  fro,„  -he  pits  and  c..l,l,inj:  sl„.,ls  contain 
a  J.      -  ,l,.al  of  nioistu,.,.  an.l  h,.for,.  this  niati-rial  can  h,.  sul.j,.ct,..l 
to  tMith,.r  tr,.atiii,.nt.   it    n.iist    I.,,  thoroii^rhiv  ,iri,.,|.     Drvin"   is 
FKTforni,Hl  in  th,.  .listri.i  in  thi.  f.)llowin-;  ways:— 
1      liy  ."xiiosiire  to  the  air. 
l'.    My  iiif.ans  .if  sf,\in.  pip.-s. 
•i.    Hy    rotary   .irvers. 
l^<t.     Dryiiin  i.y  ,.xp.,.sure  to  the  air:    I'l...  ii.ati.rial  i^  spiva.l 
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"v-r  a  hrir.  w.«„|,.n  i,h,.|„nn  in  a  lay,.-  tu..  i„  H,,,.,.  n,,!,..,  i„ 
tlnH<n..ss.  as  at  tl.- ,lol,n  ■„„  in;.,.-  i„  Tl„,r,„,|.      Ii  1 1,,,  u,.,.  Iht  is 

'""""■•■;'''"•■'  ^"l'i''i""  ••'. ,.  of   ,„..,-lu,,.   ,.va|.>n,.,.,    Ma..,rallv 

";  '■'■'7:''  ""•  """"■••'!  '"   •"'    "VMln,,.,,!   I,v   ,!,..  ,|i|V,,,n.    |„„,...,„.s 
nf  misluntran,!  I,!.,nin..  1.  .  a  uv,  .,.a-nn  iiM.rtVr....  .i.lMh,.  «.,rk 

u  Hi..  ,i,v„„-  i,v  ,iM,  ,„..„.,„.  ,i„,i,„  ,.,.  „,„,„,.  ,,  „„j,„^.-,,,; 

"";""•''""'  '"  'ii.Mahlr  ^.,,1  iiMi.liaM,.  an.l.   (nv  ili,.,   ,■,,;.,.„     i,, 
a|i|ili.'ati(p|i  is  very  iiri;it>N!. 

-'"'•      "'''"'-   ''^    ^''■'="   l'i|"'-    A    mnnlM-  ,,1'  ,„„.  :m,-|  a    Inlf 

";■  '""  ""•''  ■^"''""   "'1"'^  Miv  arran-..!   parail.. a.l,  uiImt  an,l 

-•I"-'  U.^rihv,-  .„,  ,1,..  Hour  nf  a  .|„.,i,  j,,,,.,,!  .„  ,,„,,  ,,,  ,■„.,,,  ^^  ^,^^^^_ 

'" '^ ''■"-"'■ '"''■'■"'"'•'■>Miiia,i„^,„  a, ,i;„.„nar-„.r,!,nTn„„„s 

'•'•""-■"■'I  «"ii  il..'  rNhauM  uf  son,.,  sira.n  ..nsin..  ll,,.  o.l,,,.  .,„1 

'"^"''"^   n,t,.,|„.„, Tl...  IVll.Vsl„.s,. ,s  (•,,!,„,.,  l„„,„,,,,„| 

'"■"•'>  ""■'■"ti-vfl,M„„fn  la,-.  .!„..!  .10  In  (li)  iV..  u  i.  1,  unr  ai.l  •, 
l'-|"""list..an,|.,,M.s.     .\iraHsn:Mstl,rn,,nl,rlH.Mu.|.||,.„iil„.s|H.,| 
i'llnui.ii:  thr  liM.s  tn  I,,,  ut.loa.h.l  at  ai,v  |„,i.it  ,i,.Mn,l        \||  ,|,.i.,,i 

'"";■'■"'  ''  ^'"'^""^"l  i'""  ^'"  •■!"va"">'  l-lMn.,1  at  a  .•n:,v..ni..nt  , „ 

'"  ""■  '•"""" '  "'••  ^!"''l.  ^vhi.'l,  .{..jivrrs  tl„.  sam.-  tl.r.Mijrl,  a  slntr 

'"  "'"■  '''"^'"■'-  "'■  •!"■  •     Tl„.  whul-  ,.'T,...iiv,-  ,|ni.,-  sp,,-,.  i. 

ai.l'n.M.naf.ly  L',(t()(»  .s,|na.-..  f.vt  atnl  ,1  i.  ,.|ai,n..,|  tl,at  lV..,n  Inrtv 
to  sixty  I. MIS  ,.a„  l„.  ,in,.,l  i.,  tw.-nty-H.m-  lioi.rs:  ;1„.  ImImmii-  iv,|,iir,.,l 
'-  "AH  tn.n.  Th..  a,lvat,ta-cs  ..f  this  sinipl.^  inctl,,,,!  niav  1„.  s,un- 
iiiarizcil  as  follnws: 

I  \(.    |ii,\vi.r   is    nv|iiir(.(l. 

-  \ii  ('\i|-a   fuel   Tor  (lr\iii;:. 

'■>  'I"1h'Ic  an-  liar.lly  atiy  rc|iaiis. 

4  liaiiL'tT  t'foiii  fire  is  cliiuiiiali'i!. 

■•5i(i.     HotaivDry.T:  Tlic  loiafv  ,lnvi  as  ili„strat<.,l  in  Vi>'    r, 
:"i<l   I'latc  VII.  n.nsists  n(  a  Ion-  .•ylin,i,r  ,na.l..  „f  stn.nir  I-ojI.t 
I'latr.  ivMin-an,i  tuniinti   mi  its.MKJsun  fricti-Mi  roJl.M-s-  in  „n|,.r  t., 
alio'v  ti„.  siH.ll  to  ..xpatHl  a,.,l  at  th.  sa.n,.  tiinc  In  ,.n  ^,.nt  it  tn.n, 
sli.iin-.  tl„-s..  lVi,.tio„  roll.M-s  an.  flat  at  the  ui.|,..r  .m„I  a.,.|  .moov.mI 
••"  ""■  l"^^'''-  '■:■.!  of  the  ,.ylin,l,.r.     Th..  I.M,i;th  .,f  th..  sh,.||  is  fr.MH 
Iliifty  to  r.M-ty  tV.f.  th..  .lianu.t.-r  fn.ni  1  \v„  atul  a  iialf  to  f.Mir  f,.,.t 
Miul  Its  in..l.nati.M,  T^.     Th..  uh.,|,.  is  l,ri,.k..,l  in.  h-avin.-  .m,1v  tl,.. 
.•ii.ls  ..!  th..  (.ylin.l.  r  will    th..  tV!,.|i.,,-,  rollers  .Mitsi.l...    Tl...  sp...... 

Ix'twccn  th..  ar.li  at,  i  th..  .vlimlcr  is  six  in..hi's. 

Th..  .Iryiiiir  is  ,.,.sist,.,l  |,y  l.Mijritti.linal  l.la.I.s,  uhi,-!,  lift  th.- 
i>iat,.nal  a.ul  ail..w  t    ■■  sain.,  t,.  fall  thnn.di  the  ..MiT,.nt  of  hot  .,ir 


k      •.*"^<V/. 


M 


..-.•.lvun,|,.,.,|,...,,„||,„,i,.,„.„„.^,,„.„.,^,.^,^  .'     ;, 


'■11(1  III'  i|ii.  lirv.T. 

>inin,.ti,ncs   (irrs    ;uv    ,„a,|,.    ,,    |„„),    ,,,„|, 
f  iisraM.|„.,nL'  |.hw,.,i  i„  ,l„.  MM.MIr  uC  f|„.  a,,,,,,,, 
<l<'l    I-   llia.lr   Id   rcVdl-  ,.   (V, 


Mir     rli   iiiii,. 


\      III 


I  llr  ■■■.  nil- 
I'    niihlltr 


'  ':::'""'''"-^"~  ""•■" l-va„„.  „„.  „„.  ,Hv  l„n.     -..,',.,,, 


'■•>l-n,.ai-y,|,v,.,.raM...f,.,.,M„f,v, v.nis  .|,v,.  ,:„.,:    'l,. 

,'■:•';''•: ':'^''''''' ■ -1'-h.v  a.  ,.,„„, ,„,„,„,,„, 


'';•■'■-'''  ''•lva..,a«...,r  a  ruiarv.lm.rov,.,- all  ,,ih,,.,l,,,,,. 

"'-•ni.  "1<  ,.  l,s  ,.,,,,,,,,,.,,,,>  ,,,..ra,i..,,ai,,|,h..han,ll,,,., .fa,., 
'l"=tnt,tynlun.,na.-uM,|,arativ,.lvsl,nriii,M,. 
iiiiiltsals...  thc|.rinrii,al.,n(.|,ciiiKllic  i,c<-c. 
'•■•''•l-^'-'l  l«.\   till'  l)iili:iii;r..,ii,l  twiMin.r  ,,f 
Wl 


aii;r 
llii\(, .\cr,  ir  III-  ii- 
ci'.-'i'v  i<\  riv(|iu.iit  iTpair- 
ly:  of  ihc  l.oilci-  |iial('~ 
''"'■•■  ""■  '•>'="-«i"ii-  is  'iu,„.  aiii,„„ali.-allv,  ,„„.  man  i-  M.ifi 

;:::;.,,r:;r''' '••  •■'•■/^••':''-'i.,.anin. ..,..,...  i::::..,;;;;;: 

'  '"'•      ''''■'■^''■''■■'•''''■'''•■'l''''--^''if'f<'ra,|,v..ru|-,|,,.,l,,,,,,,, 
Mc...s,vpr..s..nt...l,,,i.-i«.,,ii,,,,,,,,,,,,..,,^^,^,^.^,^ 

'■'"■•lotsol,  W00.1  amis:)  00  ,„,,„,,  ,.f,„,,|u„o,l  ■        ' 


Hill  K   Hi(i:\M:ii>. 


'I 


";n.rk  l.ivak(.rs,.|i,|,|,,v,.,i  j,,  i|„.  ,listriH  a 
1      I  hi-  jaw  l.rcakcr 
'2     The  rotan  and  il 


!'!•  'it  t  '.Ml  classes  : 
wliii'li  ar.  imrnnincni  mai'luni-. 
K'si.iM.ll.M.r-vi-atiiiii  liivak.T-.  ul,,,-!,  .,r.. 
riiiHiiiiKiiis    niacliincs. 


■liiir  I  ill  II  kirn 
riif  first   cni^liiT  tliniii 


'"•••  tiiniii"!,  wliirh  ,!„.  r„rk  ha-  m  ,„..  is  i,,. 


.a..lyajau-..n,sh..,...na..,...,..     This  .  a  ina-h,,,,. , •,.,.,„,„     . 
'"''\ '"•"•'•••"■"""•>    '"   fi'-  -nisiiin.   I.v   nilk      „    „   ,|ui-,lil,.   ■     "l 

:;::';;"■;;""■•'"•;•  ;'■'- ■<— ii-.u..,.njaw.,.n;.Jai  ' 

''■■•!       '''"■^"'■'-'•'«  ='-'■'■-<- I.V  a,.. iw..rfulto,,|..,n,,v,.n,,.nt 

"■<■  <'"islM.r  IS  ,l..i,.rM,iM..,l  I.v  th.-  rhai-awr  of  ,1,-  .i,,..., x 

"  -i-.iU,.„t   ,n.atiiu.n,.     On..  ni,.k  ,.n.sh,.|.  alo.H.inav'l':  ;;:;:;, 


i<.  i.ti'imrc  Ihr  lu.k  t.ir  tlic  rn||,.  nyiai..r\  «f  n.iarv  <-ni-lirr«.  I>iir 
for  a  larpT  capantv  it  is  prcfciaMc  in  ii,..  nv..  s\/.v^  v\itli  a  scrfcn 
Ix'twcfii,  \hv  HMiiiid  cni.thcr  rclicviim  tin-  -iiI.m'.|Uciii  apparatus 
111'  a  liicat  ilral  of  wi.rk. 

Siller  the  lartrr  si/c  ami  tli<>  irnTiilaritv  of  thr  f.r.l-rock 
Ufiurailv  ilncN  tiot  aiiniii  of  auloiiialic  fcnlinir.  tlii'  jaw  liit'ak«r> 
arc  fed  liy  liainl  ami  >li()\cl:  m  iiiaii\  case-  In-  a  .xlmtf,  slopiiiK 
from  the  hottoin  of  a  l.iii.  the  alien. laiit  pulling  foruanl  the  ore 
in  the  cluilc  Willi  a  rake  or  |ii<k. 

riic  jaw  breakers  may  he  .liviileij  into  two  different  types, 
iieeordiiijr  to  the  movement  of  the  jaws:  - 

1st.-  Those  whieh  ate  pivoted  ahove.  (livinji  the  lower  part 
of  the  jaw   the  >;reatest  iiKivemeiit, 

I'nd.  Those  which  are  pivoted  hel.iw.  «ivin>t  the  upixT  part 
of  the  jaw  the  greatest  movi  iiieiit. 

To  the  former  class  hi'lon^r  the  Hlake  crushers,  to  the  latter 
the  l)(Klj{e  crusher. 

The  movement  of  the  lower  part  of  the  jaw  is  greater  in  the 
Hlake  crusher  and  tli<>  result  is  thai  a  product  of  various  sizes 
must  drop  from  the  machine,  whereas  in  the  Kodfe  crusher  the 
movement  is  greater  at  the  top  of  the  jaw.  the  lowvr  part  remain- 
iiiK  nearly  stationary  and  the  product  leaving  the  machine  must 
111'  of  nearlv  uniform  size,  determined  l»y  the  distance  the  jaws  are 
set  apart.  This  explains  the  hijiher  capacity  of  the  Mlake,  while 
the  l)od>:e  crusher  <ieliv(>rs  more  fines  and  a  more  uniform  product. 

The  jaw  crushers  are  maniifaclureil  in  many  sizes;  those  most 
in  Use  in  the  district  have  openings  varying'  from  ItixlO  inches  lo 
;<<)\1.")  inches.  The  capacity  for  each  size  varies  uccordiiiK  to  the 
(iroduct  desired. 

liotiirif  ('rii:^hir. 

The  rotary  crusher  has  found  its  way  recently  into  all  new 
mills  and  is  usually  fed  with  the  pruduct  from  the  jaw  l.reakers. 
The  manufacturers,  the  Stiirtevanl  Co.,  of  Moston,  Mass.,  claim 
that  its  capacity  is  higher  than  other  similar  machines,  hut  this 
statement    luu.st   he  taken   with   reserve,  as  no  comparative  tests 

under  I'ciual   cr.ii<iiti„ns   have  so  far  1 n   made   in   the  ashe.stos 

district. 

.\  section  of  the  niachiiie.  as  manufactured  hy  this  Company, 
is  shown  in  I'ijr,  17. 

l)':*criplion.-  The  vertical  shaft  (1)  carryin-r  the  driving  year 


.'.:« 


M)  ni,H  ,n  a  1.^- ,  l.r:,.,nic  ,  I,.,  ,h..r„u.Uv  ,,r..,..,,,.|  „•„,„ 

•I'M.  n,..  ,.n„hinn  n.n,.  (-1,  i.  ,u,.,».rr..,|  fn,  n  ,l„.  ,„•,  |,v  1,^^,,. 
''••'II  '-aru.tfM  whi.-h  ,„•..„,..„.  ..,.,v  n„H„n«  an,|  ,|ur,-.l.,h,  v  Tlu- 
--11-  ,.  ra,>...l  ,.,.  |„„,.n-,|  i,v  :,  M.n.«  ,.',1,  ,>..,„  ,l„.  „.,,  .,.,.1  .1,,. 
niriLT  nf  a.lju>linrnt  for  «.,,r  ,„  r..  ,!/.■  n„t|„it  ,.  In-, 


"^j 


'  "i.  17      H..l.irv  (■n„h,T  n-  nMU„,f,ut„r,-,|  l,v  ,1,..  Slurtev.in.  C,   „f  |,„.„„, 

Tl...  s..rapors  (17.  Is,  ,.,  .,,,.1  l-.,,  ,,.,nin.  „„  ..Ik.,,...  ..„...,„ 
ni.la.....,u.„t  f,.r  woar  an.l  an-  ,...„v,.ni,.,„lv  n-.uM  w„l,.,u,  ,iL 
".antl.n^  the  ...arhino.  Having  no  (ly-wl,..,  I.  ,1„-  ..n..h,.r  i.  „.„ 
sul,j....„..i  to  flv.wh....l  ..l,.„.ks  in  ,.as,.  of  su-M...  ,s,op,.a...  Tl,.. 
••■a.'lnn..  ,s  ,„a.l,.  in  ,l.r..,.  si...s.  ..f  vvlu.-l.  .<i...  X„.  ,.  ,,,),  a  ho,.,.,.,- 

-(.'•"m«..f20x:i„i,„.h.,.is,h..on,. .,lv  ,n  u...     T .a,.a..;,v 

••t  th...  ,s,zo  ,.s  f,...,„  ,ij,,„  ,„  ,„.„,,,,  ,„„^  J,,,,.  |,,^,^_..  ^,^^   1^^  _^^     ^^_^^  -^ 

mimml  ...  fn.n,  hf,,vn  ...  ,u,.,,,y  an.l  ,h..  ,vv.,hm.u,s  ,...,■,, a, 


.'.)(! 


mill. 


111.'  r..tary  ..■u.sh.T  n,an>ifarf u.v.l  l.y  H„tt..nvorth  ,.ni,l  I  .,„,. 
'■'•"I'l  Waiu.ls.  .Mi,.h..  i.<  a  h..avv  .na.-h,,,..  of  ,h..  .•oftV,.  n.ill,  ^  ,,..:„„| 
:-Ms,s,s  ..,,„„  parts  (Fi.  m,.  an  „,.,„.,.  p,,., ,  .,.  f.,,  ,„,,.,„  ,.,.„^|,. 
m«  an.l  a  i,.wor  ,,art.  li.  for  hn.  ,.,•u.lun.^  All  th..  rvu.\nu^  .„r- 
iM.v.  an.  oi  han!  .hiHe,!  In.n.     Tin-  a,.,.a.a„.s  will  ,•,...,„,.  , k 
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^'-••mU  ni  ..„,,,,     Its..a,.a..i,y  isfroms,.v..,Mu,|„n,.,.„„„.s,„.r 
'"""■^""l"'H,urs,.,,.nv,,,,,,„i,,,„,,.,„„,,i^,,„,„,,,,,^.^,_^       ^,.|l_'^_^ 


'"■      "        ""'^'"    ''^"-'"■'     '^   '"•"""—.,1    I,,    ,., ,„„„,,   ,,     |,„„„,   ,;,,,„,     „,„„,,      „,,,,, 

'■•'""'  "'="   liu>  ;,).,. -atus..,,,  :„-n,„nt  ..f  i,s  ,■.„„,.;..•.  Mn.l  1,..mvv 

-n^tn„-i,un     us  ...i^ht  1h  inj^  ^,:i(.(.  p.„;„.is     pvrs  liul..  ,r l.- 

I-  v.TV  ,.|1„.|..M(  ;,n,|  is  s|.,Ti;.lly  a,|;,|,|..,l  (nr  a.l.,.stos  rurk. 

An.oM^Ml,,..,.  :„v  s,.v...al  ly,,..s,  I,,,,   ,1,,.  ,„„>,   ,..,M„non  Ion,, 

"'"'■''.'■-""■•'"'""• ''i-"-'H,  is,  I,..  (;a,..s,v,„.,  IV.  1!M  I,  ,.„„-' 
-Ms  „,  a  l„„.,„„  pla,..;  ,1,,  l,„n..,„sl„.l|.  VI)  ,nrh„li„.a,.l„„.. 
•■-Nor, l„...n,.|„..|  ,„.,.:  a  >„|,slH.|l:  C!)  a  ,u„  an„...l  s,.„|.,,.  „i) 
"""':'""7  ""•  '-"•■""^  '■'-■  ^l"»'ll-  (^^.,  This  spi,„|l„  .,,„  |,„ 
nns,..  nrl,,„..,v,|l,v  a  MMvu, JIM, ,,!,,,  I,,,,, ,,„,,, la,...  Tl,..l„u,.,- 
;■-'''■  I  l''>>l'nHll,.,,  a  j,,n,-,,ala,,,l,,,,. I.  a  lM.a>-,,,,M,,.  I,,.  ,.,.,., .,,,,,, 
IH'K.  hr„,va.,a-l,...l,.,l,..v,.l^..a,-,H,.  \VI„I,.  ,)„.„„..,.„„.  .,,,,,„ 
•■I  il"'  ln,l,  ,s  an  ...•.•..„,  ,ir  l„.a,-i„i:  In,-  ,1,,.  s,,i,„||,.  j.„„,,a|  ,|„.  .  ,. 
'••■-'■-n.:,n.  ,>a.inu,-„al,  uln,.|,  i-  .-.n,,.,,,  ,■„•„„  |,  ,  I,-  .,.;„•  a,„l 
'""'~    "^    '"'•■""'"    '■'    "'"■    l"""-"i    \'\nU:      \VI„,,    ,1„.    1,   ,.,.|    „| 1 


J 


n'v..lv,...lu.>,,n,,il...r,v,.,..,vrM,,.,,r  ,-,,,:,,,.„,,, ,.,„„,„, s, 

-M,,..    y  ,M-o,.,..s  nn,il  nn.  i>  r..,l  l,Hw,...n  Hh.  ,.u.l,u,.  ,urM^^^^ 
(l^Mii.l  111),  it  ih.Mi  uvr.-il.'s. 

'■'■'.•'■";    "■'""    ' ■"■"■••'->    "'•"    ••"■•!    -wn,,   ,„   ,1„.    fa,',    ,|,..„',1„. 

>Pin.lI.'.'..-.sas,..  I..v..ru.,|,, .,„.,., „Mn  , I,,.., ,„|,.,,„  u  ,11  ,.,.,„..  •, 
^'■"•■'"■''  '""^•"""■'"  ••"  ll'-!nu,.r,.M,|  ,l...,n:„  M.  ,„,,„.,■  ,.,,,1  .,,,,1 
l'>-".lur,.-.  M  m,>l,in^  n,.|in„  l,v  ,,n.s.,nv  n|.,„Ml„.  |,nn,w  uf  n^.k 


"I  l-MM, l„.  „,,,„.,•  an,||„u,.,j.„:::.,i.      Tl„.  „„;,|  . ,,,  „.a' .,■. 

■'";;""  "-^|Hn.ll,..:;,„.,.l„.„Mi„    l:„.,.,l,n.a:,.,.an,|.  1,,.. 

Ill   Ihr  -IlKilIrr  iMir-. 


""'    '^"-''■'   I'-    ■•'-    I'l'il^rn    fall    a    ^ImM    .liMalir, 

■"  I    I'l    r(i|ii|i|-|.-,|,  i| 


In   a    fiv.li 


Wi,     1.,  \! 


J 


thisisn,,oa,..,i.nfHtheyar.  ,rnk,.n  fin..  ..n-,,,^,,  tn,,.  .,„„ u,.„  ,i„. 
-".■av..  .n,l  tl...  l,..a.|  at  tho  „arr,nv..,  ,.oin,.  Th.  ,..■,.  ,1,  '„ 
passes  ..lit  ..\(.r  il,,-  ,-||,it... 

Tl„.  f;at..s  .rush..,   ..   ,„.,i,.   ,,   ,i,,   ,i^,,.    ,,_„  ^,_^^^|,^,^^    ^^^_^_ 

'•P-m,s  „   s  .  :.,  i,,HK.s  an.i  ,n  ,  ,s  i„Hu.s,  .,,,  n.s,,,...nv,     ." 
uZ::i   '"•,  "  '"  '']  '""V'  '■'"•'  '-••-"•—'!"»:  to  tt„.pn..l,u.r 


norsc  powiT 


tmrcd    fr.iiii    i;3   r„  2." 


Kl.V  U,    r-Rt  SHi  V(; 

T1k>  machines  f.,r  final  cnishinfr  rc'eive 


'!i.   ur..  t'rDiii  the  roek 


"vakers  an.l  th..  n.tary  an.i  ^yrati,,.  ernshet-s  and  are  suital.le 
rs.,.an,n.^th..h,,refn,,n,h..was,ep. 

""':;"""■      ^7-'">""'<'Pn"<-'Pl."f-n,shi,.,hv,lir....t 
H  ^sun  .as.n  the  rolls.  ,.r  l,y  ...ntrifu^al  f.,r,.,.  as  in  the  filx.ri.ers 


r)res 

and  (■\  ..|.>n. 


Noll.: 


n,..  eh.ef  parts  whieh  ...ter  int.,  th..  ...ns, motion  of  a  pair  of 

■I--  a  pan.  .,f  shafts  up.n  nhieh  are  usnallv  ,n,.n,,,,',,  ,J 
n,.   t   ..or..s  ...   soft   ..ast    iron.  ..anv^n^  shells  of  rolle.l   sfe    or 
lulld    ,ron     «„.!,    ,.,.n,sti„„e   th..   .n.hu,.  surfa,.es;  one   shaft 
r.-volvesu.  l,xe,l.,he.,therinn;.,veal,lel,oNes 

In  s,.ner,,lls  the  shells  ar-.,„a.lo,>fn.an.a,.ese  steel.  whi,.h 
i.as  a,    ..xt.aord.nary    lK.r,ln..ss   an.l    t.n..hness   an.l    whieh   lasts 

■■'-•      -.er,hanth..se„,ad,...f.,r.,,,,aryst..elorehille.li,.,;;.. 

I  -.  ,hal,   m  th.-  .nov..al.l,.  I,.,x....  is  l,,.,,)   t.nvar.ls  ,1,,-  fix..d 

W    y  ,pv,.,.fnUprn,,s.  th..  ,l..,r..e  ..f  app.-..aeh  ....n,,  r...„;::::^ 
""•  '■'■'''"""   '"•'^^••■''"  tli''d,anM.t,.rof  ,h..  ,  r,.  tVd   ml   ,1 

'^    ""',""""    ^"-•■-    '"    '■'!-'-    i"    inn.h    M,.all..r    him,.    .,n,i    M,- 
~|.a..-l.e,u...n  the  rolls  are  ad.,:,M,..la,....,r,lin.lv, 


Sun-   roll.   ,v,.,.ive  ,1,..  .„...   f,.„„   ,,„.   l.r,.;d<er-  ,„!„.,..  fn„..   ., 
''     '""   '^"""'""'^'"  I'""'— '-■..'•..•ralK    .„hana.l- 
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rniMMrc  ..f  fin..  Krains.  In  takin-  th,-  n-.k  for  tl„.  n,ll.  iV,„„  •, 
l.roakcrorotluTapparatus.  the  supply  of  ,„■..  is  n.-ulatci  an.l  ilir 
output  IS  hniitcl.  hut  it  ..ft<.n  happ..ns  that  a  sn.l,|,.„  ,,,.1,  of  or., 
will  choke  tho  rolls  and.  unl(.>s  ihoy  arc  supplicl  uitii  an  rxtra- 
ordinary  anio  int  of  i«.\vcr  and  strcn-th  whi,!,  ,.  irm.  mllv  not  tj',,. 
•■as.'-  thcv  will  break.. •spcrialivtlios..  uhich  An- .IvArv  '  .v  .varin- 
motion  and  pulieys. 

To  avoid  t!,is  trouhl.-.  in  some  mills,  icd.Ts  ar.'  :is,.|  kept 
constantly  inl!  „f  p/.terial.  wlurl,  i.  fe.l  lo  the  rolls  l,v  an  o- ,v  ,■  ,n- 
srate.     Small    drapers  ar.^  also  „s,.,i  in  several  'as..s  to  r..m..-, .    i  he 

a.lherinp  fines    ■  ■     .    th,.  fac..  of  :l„.   ro||<  at   t!,r  |„w,.. in.    ,n 

their  revolution. 

Th.T.'  an-  two  ..Mjins  for  th.'  .Irr.inj;  m.-.-hani-^m  of  roll.-  .„.,■ 
IS  the  iiv.irma  motion,  the  other  ihe  heir  r„.,tion  In  ih,.  .r,,.,-,,-,- 
mechanism  one  roll  is  oonneeted  l.y  fin-er  ...ar.  on  n,„.  .[,lv  while 
the  other  IS  heir.K  driven  by  pini.m  gears  on  theoth.'r  si.le-  -.vh.T, 
th.'  n>lls  are  .Iriv, /,  by  belts  eaeh  roll  is  .Iriv.'u  bv  a  lar<'.'  piJlry 
Ihes..  pulleys  are  .Iri.en.  .ilher  by  one  open  an.l  one  er.,SMd  be), 
irom  the  sam.'  stw/t.  or  by  two  op.'u  belts  from  >e,>.trale  <hafts 
runnuifT  ui  opposit,.  dir.'etions.  \Vh.  re  a  .'ro».'d  belt  i-  „.,.,|  a 
always  .Iriv.'s  the  in.)veable  n.ll. 

•^ome  Uiill  men  pr.'f.-r  .orrujrated  rolls.  It  i.  ,-|aime,l  that 
file  .'o,. :i^.ate.|  surta.-e.  pr.Mlu.e  a  .M,rt  .)f  p-in.linjr  a.-tion.  thu< 
<'n,.h;n>:  the  roek  hner  and  lib.ratmjr  m..re  hbr.'.  Il...,v,'v.'r 
"I'i'Hon  .•imo„/M  mill  ,„,,„  ,i|fT.,rs  ,„,  ,|,,.  point.  In  <uu,r  mills 
•orrufraled  rolls  h.i , .  boen  install.'.l  an.l  work.'.l  for  <,.„i.'  tim,.  b,,' 
tliey  wer.'  subse<|ue/,ifv  r.'j.laeed  for  .some  r.'a-^on  ,„■  .-uiothrr  bv 
f\>"<v  with  flat  surfaees 

''nishinfj  n.lls  aiv  ma.l,  ,n  fiv  mz.'s,  fron,  12  x  10  ui.'h  to 
•it;  X  IS  im-h  n.lls.  Th,.  miimninn  and  maxunu-n  .•ap...'iti,-  an- 
"lie  an.l  ei-l,i  i-.n^  r.'sp.Ttiv.-lv.  p.'r  h..ur.  a.-.'onlin- I.. !  I,.' .l.->irrd 
!"-odiiet,  an.l  i|„.  h„|-M'  p.nv.T  r.',|;iind.  from  fiv,'  I,,  iwn'v.  .Ml 
'■"II-    mak.'   from   \2r>  t..  l.V)  revolutions  per  minute. 


I 


.  .ei.KI/.KHS. 

'II"'  ma.l, in. Ty  .<..  far  d.'.seriiM'd  ha-  for  it-  m,-iiii  object  th.. 
'''"■'•a"..n  ..f  ti„.  a-b,.st..s  hbre  fr.,m  th,  r.,.k  bv  ivp,.;,t..d  .'.■u-hi.m 
'"'"  '"  '"'i'l-  lo  iiia.k.  th.'  min.'ral  m,,r,  tim.'iiable  i..  th.'  .'xh.oi^t 
'""'  pnciimali,'  pn„'..>s  whieh  will  i,..  d.'all  with  pr.-.'iitb  it  is 
'i''.M'-,'ifv   that    th.'  .•,.ai>..   libr,.  nr  m..ii.'  a~b,-.f.„.   uhi.h   for   the 

llHr-t      O-o-l      l,,.ix-,,.      .,11     .1 ... 

'■ "    '■'■'     i"''^'-!:-   .■ipj-ariiiiis   ill  iiii-  iiiMii  III  -niaii 


5S 


This  ..,., .ration  and  tlic  work  ..f  mnlun.'  ^fill  fin,.r  ,i 
"•a,..rs  an,i  ,1,..  ,.v,.lon..s.  ^"■"^™'^'"   "-■  th.  ,,vlin,ln,.al 


Ihatirx. 


1    -•In.l  pan.  wln-h  ..„,..r  into  ,)„.  ....nstnu-tion  of  a  fu-afr 
.    i.    an.asl.f,,   fa),  onuluH,  arMa>,on,.d,l....a,or'o 
;;'"\'''''''Y'':;mH.  illustrator,  and  a, n,n„n..l..rsh..  I    ,.. 
"'•"I  ■  "f  stron.   |„„l..r  plat,-  an.l   usualiv   .ovr..,!   with    U   i, .  .' 

::;""' ^'•'••■r':""  ""-•"■"•     Th.-arn.s,.arrvt,.,.,l.o;       Jt,       ' 

:.:r;r.t;:;:r;-.irxr;:      ;-'"v-'"''' 


I'l'.    ^11     (-.%;  M.Jrirul    Krl,.ri/.-r 


::;;:  "■ ',"""' ■'■  "■"'  -' ' ■i'i»™'"- » ■ >■■  <■.  ..,,>,., 

:;-::t;;':;:r;;:;::-;;r;;r^™'"--- 

'''-''"-'-»''-  'lH'n.anw|onl,l,.(il„.n.,..s  in  ,,p,,,,,,,,,.,,,^,,.., 

*'''''•'''"'■'■'''•'■ '"•''i'--'''''i^i-''t>s in, h... Ml  ,,,/,':;,^^''^ 

--n,..dMMl..sanu.fas,nonasin,l,...n,,,.,     ;,,     V      rrj 
Miijj;  ui  oppo,s,t,.  din.ction,  '    '' 

'  'ifrliiin  s. 

Th,.  ..v,.!.,,,,.  M,a,.h,n..  ,s  „>r,i  now  i„  almost  -v.rv  „„|1  ,,„i 
f"inis(,nc.,|  t|„.  i,,i,.}rral  i.artsui-,  I,    ,  •    "■'"""'""' 

'•  "    """^I'l;:  pniicipl..  ua>  not   u,.Jl 


'•^'iffll 
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-"..I.T>to.,u  a»,l  a,.i,n.,.iat..,l.      i,   |,a,l  al>u  faul,,  .,  rl ,„.,,,„- 

tinn.    M,t  ..N!H.ru.n.-,.snn„  |,ro,..h,  ,.,nvar.l  ..--ntial  ■...prnv,.,,,..,,,. 
a.Hl  t!u.  n.sult  .s.  that  u.  hav.  ,.,..lay  a  .,1......  uri,..,.,  „1,„.|„1„. 

.■  iK'H.n.y  .,f  ,h,.  nulls  uoul.i  I..  ..o„.si.i..nU,ly  ...l„..,.i.     „  ,,  known 

I'at  tlMM^v.lon.  l.v  ,,s  viol,.n,  a..,,on  t,.ar.  ..,,  a  par,  of  ,1,,.  ,,l,r.. 
'nt  as  long  as  th.r..  ,s  no  o.h.-r  apparatus  whirl,  u.ll  .jo  ,|„.  w„rk 

'"■'"■'■;  ''"'  •■>■'•''■"'■  ^^''i  ^'"y  =""'  ^vill  ■>.■  ......  of  ,1,..  ,.|„..r  appl,ann." 

m    asbestos    separation. 

This  apparatus  is  simple  m  eonstrueiion:    I,   .-onsists  of  ,uo 
iM-aters.  A.  (IV.  21)  of  ,h,.  serew  propeller  .  vpe.  driven  a,  a  M.ee,i 


1--    ^1      <-vH,.n,.  ril„.n.,.r  „,  „K,„„f.„.,„r,..,  I„   ,|„.  1..,,,,.    l;„e,„„  ,  ■„  .  m,„„„,,, 

"f  -'.<)(«.  to  •J,,^,.,.  revolutions  per  H:in,„e  in  opposite  .liree.io,,.  in  a 
.■|.st  mm  eh:  ...Ler  or  ,.as,..  H.    The  n,a-,.nal  is  re.ul.rlv  fed  through 

tlu- fee,!  holes.C.  amhh,.  wh.rhvind  ereated  l,v  the  iM.aiers  hurk  ,  he 
part.eies  aKa.n.,,  eaeh  other  with  sneh  v„,|,.„.,.  iha,  tlu'V  are  al- 
'uos.  mstantlv  redueed  to  line  trains,  or  .ven  to  in.palpahle  pow.l.-r 
A  fan  eonn.Tte,!  with  the  apparatus  eau~es  a  suetion  ,u  the 
interior    air  (....nn;  sujipH,.!   throu-h  \hv  in: 


■ill     i,o|( 


I',  ami 


.Ikl^^MS^' 


60 


'"'";;"''■"  "■";'"' •"  "'""'^  '"■-""  -<•  -...1  s,„ai:..,..  is  ,hn>w„ 

.  hn.,,.     ,ho  .Hs..har«..  pp..,    ,,     As  a   rul...   the  ..isduw.. 

^Illn-Jr    ■"■  '"'"'  '"  "'  "'■'"'^'"  '■•"•  '•"""•"""'  "■'"'  -' 

Tl.o  l.ia.i..s  an.  ,nu.l..  u..,„..ally  of  ,.hill,..l  in.n:  thov  wrar  cut 
ory  rapnilv  an.i  hav.  t..  l.  n.pla.....l  ..v.tv  ,on  .,r  f.n,,.,....,.  .lav 
acc.nlinjt  t..  .isa^o  ami  (|iialitv.  ■ 

TlK.  ..aparify  of  a  .-yWo,,..  .l,.p„n,|s  npon  ,1,.  ••on.lition  of  the 

"     "11>.  ^^lu.n.  ,1...  rork  .s  hani  an.l  ,omk1«.  o„lv  fro„,  ,w,.„tv-five 
'<■    Inrty  tons  .-an  l„.  ,,„,  ,h,„n«|,  i„  a  t.-n  lu.nr  shift.     In  others 


Ki.. 


Jn-nto,.,yio„f,van,i,.v,.n.x,v,ons,.anl,..,n.a„.,l.     As  a  rul. 
'"'Ik,,!  tlir,ii-.,-lKiri;,.  1.  ahoul  p.-anni  si/... 

i'ri.\  i;nizi:i(s. 

'"-'■"••  '"ills  th,.  ,aiHn«<  an.  ^ronn,l  ,o  a  v..n    tin..  p.,w.i.... 

'M.,i  tor  plas„.nnK,  in  s,M.all...i  i.;n„.fy  nu!U,  tnannfa.tuf,.,;  l.v  ,„ 
-un..va.,,M,,lin.  Co..  .,f   ,..,„„,    ,,„.      Th.  ..   nulls,  as  iih;:. 

''•'"■'.  Hi  I  -  22.  an.  tua.i..  ,.i,h,.r  with  honxontal  or  witl,  v.-rti.-al 
s  -n...  In  ,h,.  hon/..n,al  Kn.,.rv  uull  ,l„  l,..,|,,„u,.  .1  is  |,.,|„„| 
stn.ndv  ,o  th,.  top  ,.a..  «  an,M.  |ou..n.,l  u,th  „  .lirmlv  upon  ,he 


(il 


3* 


f 


m 


ru.wu.rst.M,..  r,  wMh  whicl:  i,  ,s  th.n  i„  ,„.ri...,  a.lju.tnH.it  TIh- 
';la.n,,-nnK  /;  i>  .h.-n  ti^'ht..,-.!  an,l  .ra-i.s  ,1,,.  l.,.,ls,u„..  .a... 
firmly  lu.l.lit.K  „  an<l  its  stoiw  inunn-  al.iv  in  ,M„iti..„.     Tli..  rn,,,,,..' 

can  now  Ix-  l.nv.T.Ml  auav  from  ll,.-  |st„n..  l.v  tl„.  han.l  .  Ii.vl  F 

to  siirl.  a  .listanc-  as  ^Wvs  tin-  linrn.-ss  ,f  srnn.liMir  n.,|.,in.,'  Tlu^ 
sunpl..  an.l  arruratr  a.lJMstn.cnt  of  In.-  n.ill  sion-s  is  of  .,,,.,.1,1 
valt.c.  sine..  It  insures  noo.l  results  with,  nlinu'v  l,cl|.  Tlir  sf„„.. 
makes  troin  m)  to  :io()  revolutions  p.-r  M,in;m.;  ,|„.  ,,„.a,.i,v  ..f  •. 
4L>  ineh  null  ,s  from  ..i...  to  three  t..ns  ,,..r  hour  and  the  aimroNimue 
horse  power  re(iuirei|  is  ei}iliteeii. 


cr^ 


'U=.=^ 


'l'..  -',i      Ian  f.,r  I  ikinif  111.  fll.ri-  Irnri,  -iKikiiia  -.r..,.,! 

Ill  'he  vertieal  Hmery  null  th,.  a.ljnstnmt  of  ,!„.  M,,n.-  lor 
'■'•ars.'  or  hue  ^rm.linsi  is  a,-,o,nplis(,e.l  l,v  turninir  a  I,m,„I  wheel 
•"  the  ,.M,1  of  fhe  shaft.  A  .lO-ineh  ,nill  having  a  .••,pa..u  v  ol  fro„, 
nvo  to„.ur  tons  per  hour,  aeeordin.r  ,o  ti„,.„...,.  de-ire,!',  re.nnre. 

n.m  ,.,j:hteen  to  tw..nty  horse  power  to  run  it  an,|  make-  -,1 , 

t>->l»  revohitioiis  per  minute. 

All  til,n-ue,|  asbestos  ,s  tak,.n  up  fnun  .he  -,,„.„.  hv  M,e,i„„ 
lans  and  is  i.lown  into  colK.etors  or  .s.-rrhnsr  <.-ha!!i!i;-!v 


«'-> 


in  M  llatt.Mrd  a:i;M.!,,„,.,it  whi,.|,  tapri:-  in  ..n.^  .liivctiun  from  a 
iliain.'tcr  of  iwclv  inrl„.s  ..f  ih,.  ,.i,„.  .1  ,„  ,i^  i,„.|„.,  .„„,  ,vi,|,.„i,m 
111  a  .|irc.Ti..ii  |MTt.rii(li.ular  lo  tlic  Kirnicr  K.  tli.'  uidil,  ..f  tli.> 
shak.ni:  srnci,  f '.  Tlw  fan.  aiv  m.;„I,.  „f  hoavv  -ralvani/,.,|  in,,, 
an  I  Inn  v.  I  liirty-tiv,.  aihl  forty  iiirl„.s  in  ,ii:nii..t.r  ami  make  from 
I.MIU  lo  •_'..'()(»  rcvoliitiun,  |„T  mirintc.  In  all  il„-  milN  tlicrc  i^ 
M.  mnri;  fj.Miiim  ,|n.t  tlut  rxtr:.  fans  ar.  nc,.,!,.,!  to  remove  tlie 
same. 

M<  I.— ii||||>    i^)((    Mii.i.s. 

>■(■/•',/,..  Then.  MIT  tun  -.iticls  of  screens  in  use:  flat  am! 
'■vliiKlncal.  j'.oili  are  ma, ie  uf  u  ire  or  perforate.!  !ralvani/e,|  ii-i,. 
The   ox.jllatiii-    movem.  lit    of    ih,.   >|,akiiin    -ereen^    i-    -en,-rally 

'■•■'"■■""'   '•>■    '•' ""■''■^'   "i"'  w'-Kleii   fram.-   I.rin-  xipporh.,!   from 

-n-|Mii,ii,i:.-  ro,|s.  Tl„.  M-reei.-.  are  ii-.,.,|  in  all  .i/es,  fr,„u  .;x(i 
leel  li|,  to  (Ix  1.'  f,.,.t.  The  miml..M-  of  pulsalioiis  varie-  in  the 
mills  from  20(1  u|>  to  ;!()()  p,.r  minute.  Apart  from  the  s,,,,,.-  ,,, 
ilie  .."'k  ami  Ih.   rlimination  of  the  ^an.l,  the  prii.eipal  purpoM'  of 

''"'  -li^il'^'i'-  1-^  'III'  e ph.t<'  reparation  of  the  lilMwi/cl   aslw.stos 

l|-"i'i  111-'  i"ek  after  it  has  pa.se,|  the  rru>hin-  maehiues  an,| 
I'ealer-,  tl.,.  OMallatimr  movement  cauM.^  the  lilM.ri/e.l  material  in 
lis  (|.,wnuaril  eonive  tr,  cnne  on  top  of  tlie  roek,  thus  allowinjr  ||,e 

tans  to  >uek  up  t  he  til,r<- aiul  i)la.-e  th.' same  in  eoll,.,tor.s  or  ,l..i»,sit- 

iliU'  cliamliers. 


Th.. 


revolving:  s-reeiis   are   nearly   ev.'iywhere    used    for   the 


iinuUwz  ol  the  fil.re  only,  Tney  have  arms  nioMmr  in  opposite 
'lii-ertions.  n.ounte,!  on  a  .loui.le  shaft,  for  the  purpo-e  of  loosenin- 
up  the  til)re  it-  onler  to  efTert  a  l...|t.'r  .reparation  throm;!,  the 
ihlTerelit   meshes,  of  uhieh  the  wire  cloth  is  compcKc.l. 

(•<nn;  >ior-<.  The  conveyors  us.'d  m  the  mills  are  all  ..f  the 
endless  I.elt  or  chain  type,  which  move  the  product  to  he  c..'  eyed 
foi-uard.  The  helt  ennvevor  con-i<t  of  an  en.lless  l.elt,  K.^iurally 
■'  '■'i''i'<'i-  Ix'lt.  nimnni;  on  two  pulhvs  or  ,|rums,  with  inte-niediate 
Mipportmt;  rollers.  Thev  are  e.xtensivelv  in  --e  now  for  th-  i-:m- 
l'"|-'  of  the  f.ilin-s  from  the  mills  and  as  c<,ntinu..us  pickin-  tables 
Hucket  ele....,tor,.  consi.tinn;  „f  a  s.'rie.  of  >teel  buckets  huilK  "„ 
initHuons  between  two  („,rallel  link  belts,  are  mostiv  n<ed  l-tween 
drver  ai,d  crushers  ati.l  lilMTizin-  machines  to  der,,.r  t|,e  product 
irom  one  apparatus  to  the  other. 

(■„l/<ri>,r^     iinil     Srtt/i,,,/     Cli.iwl.,  r.-.      The     .■i,b.-~tor      l:i>re 


«;:; 


'•l"unl.vt:H,~i„iu,.,,ll..,.tu,s  ..,.„,, lino, |,,,„|,„,,      n,,,  ,,,,„,,  ,,„, 

""""'•■"• '""■  is -h.uvn  i„  |-i;r,  ..,,     Th..t.l„v  ,,,„.,-, |„.  .„„„,. 

''^"•'    "',""■   '■""'■•■""■   ""••"■^'1'    -1.    ""■   'In-.    ,-,.:,pn„    .hn.,,.!,    ,, 
illN'Ttcil    rhmincy    /,'  ;,M.|    Ihr    |il,r,.    i,.,ll,„„    ,lir.r,..l.    ,!,M-!r,r..,.   t,|l 

r  n„  M  n,„v..y„r  r-  intc,  a  ;:T.,i,n};  ,vv,.hi„u  ^t,',.,,    ''n,,,  ,.,'1 
l''<-'<>r>:Mv;rMM.r„lIv  .iim-I.- -,f  uah  a.ii.,  ,1  ir,,„  ,„  „„„  ,,,,,,;„„  ,•,,„„ 
''"■'•'■  •""'   ••'    ''•'"■  '■'■'■'    '"  ~ix    tVcl    in   ,lian„.i,.r.      .\-   a    ,  „|   ' 
'•"''"'■'•'I-  HTCMV,.,    Il„.    |,ru,|i|,.|    ,.f  ,,„..   >,.:■,.,.„.    Ihr    laP'; 

"'""■''""-  '''■'""  '""  -■'•'■'•"-      Tl,..  >,.t,l„m  rha ,'.,■".„„-.,.  ul   ., 

'■""'"  ;^"''  •■'  '""«i""linal  iM.pp,.,-.  at   i|,..  l,,,,,,.,,,  „i   .  i,,,-!,   ,.  ,„'- 
-|^'ll-l."-<;nv..vur(|.-ii:.  J.^,.     Th..  lil-.v  ,■„...,.  ,l,n,u.i:  ,  i„.  ;„,„„ 
■     ""  'l"-Ml.-nf  ,1„.  ,.|,aM,lM.ra,Ml  •   ;u.,„  ,|m.  .•.,„v,..,.r  li 
'lii>t  <-ca|.iiii;-  tlin.imli  il„.  v,.|ii   ||,,|,.,  (  . 


l.ir< 


ihc 


r 


All  .•ullr,.i,„s  an.l  s<.t.li„.  ,.l,a>„l„.rs  aiv  irnirrallv  ,.la,-,.,l  n,  ■„■ 
"^''  ''""f-      '"  •■" "iill-  th..  .Iiisi  ..iiKnialiMfr  fro,,,  th 


ic   riilli'clnr- 


;>"  ="-'"ni.  of  i,s  ..mfnt.  of  v.rv  tin.,  short  (ih,v.  is  ,.,,1',.,.,,.,|  j,,' 
.:.r!:.   r..,..,.,a,.l,.s  plac,.,!  uii.I.t  tli..  r  ,„f  „f  tlio  iniil  huil,|i„.,  a.al  i. 


-fcr. 


•i-,l  ,„  ,-„Mn(.rti,Mi  with  the  niaimta'tun.  .,f  ti.ii<hiim-  ph,- 

Or,  Hiu^.  Th..  vai-yino-  pn„!,i..i  i,,„  „f  .„•,.  j,,  ,i„.  niin.-  .-alN 
l-.r  .■r....,v,n,i:  Imms  larjiv  ..,„.,..h  t..  s..rv..  f,.,-  sf.rau..  «h,  n  th.  ,„■„.. 
':  l"-'"''"'"'.-'  """•<■  than  tho  null  .-at,  .n.at  an.l  ,hu^  pmvi.h.  .„■,. 
'"'■""•  ""'I  ^^l"'"  "<>"'■  is  n.,...iv,.,|.  A.  n,oM  ,.t,h,n.i,:..  .ninin. 
N  ,h.n..  only  for  n„,.  shift  uhih.  niillinu  is  ;:,,„,-  on  f.-r  luo  -lunf 
\  rnnnnon  ml,.  I'or  ,h..  si/,,  of  l„ns  is  ,hat  th..v  -hall  h.,M  ai  h-.m 
""'  ">"l""  <■!  th,>  niininic  ..p'^^ninns  f„r  ,uo  .h,f,s.  al.ho„..h  il„.v 
•■in>  ..ft,.n  ,.t  nnu'li  lar(r,.r  ..apa.aiy.      li,t..rn,..,lia..-  l„n-  ar,.  ),-,.,!  .n 

>...,„.  nnlK  ,0  a,.t  as  n.s,.rv.,irs.  so  ,hai  a  t..       ..rar^   Moppa f 

■""■  pan  01  Ih,.  nnll  shall  n...  n....,.ssi,at,.  ,h,.  s.oppau..  of  th.  part- 
prccfihim  an,l  folhiwini:. 


t>4 


"-rr"  '   :  '  b'   '   '   '^^^()  • ' 

■1 — *f • 1 ? 1        ' 1 1 » — —* 1 r-*^ r- 


Vti,    ■-'.■>      (  •.llei'liliu  iih'i  ".•lllilitf  I  li.ltiiUM 

Summary    jf  Principles  in   the  Separation  of  Asbestos. 

Haxiiifi  (lr,<iTil>c(l  iiulh  idiiallv  llic  various  kinds  of  ;i|)pariittis 
winch  find  ;i|'|)lic;ition  in  tlic  asbestos  mills,  tlipre  roniains  now  the 
consideration  of  the  mill  as  a  wliole.  including;  the  various  com- 
binations of  jiriiuiples.  the  ilifTereiit  arrangement  of  a|)i)aralus. 
sreneral  itetns,  >iich  .1    power,  costs,  etc.,  and  mill  icstiiif;. 

While  the  method  applieil  in  the  asbestos  separation  is  |)rai- 
licaily  the  same  in  e\ crx-  mill,  no  two  mills  are  built  alike.  The 
serpentine  in  the  dilTciciil  localities  \aries  in  hardness  and  tounh- 
TU'-s.  one  mine  extracts  No.  I  and  No.  11  prade  by  hand,  another 
only  .\o.  1  firade.  and  others  ajiain  aboush  hand  cobbiti};  and  senil 
the  whole  mine  output  throu<;li  tne  niill.  In  some  mills  two 
(lualities  are  ma<le,  in  otliers  four  and  sometimes  five.  These 
factors  combined  with  other  iiiinor  considerations  dictate  to  a 
cej  W.ili  extent  the  course  of  the  treatment  which  has  to  be  followed 
and  the  kind  of  a|)|)aratiis  to  be  emi>io\-ed. 

In  order  to  iiliistr.ite  the  workum  of  the  separation  luelhod 
pencrailv  adopted,   a  description  of  a   mill   is  >riven,   which,   by 
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lVaM,|i    ,,|-     its   Miiipl,.     I'nii-tnicllMii,    larili-ali-    ih,      -Uuh     uf     li,,. 

|iiiiiii|ilc>  iiivi>l\ci|. 

A  section  1,1'  tl:i>  mill  i>  n[vru  in  I'l!;,  L'd.  \,^  |  ;i,|,|  \,,  || 
'■'■"'I''  ="•'•  1kiihI,-.iI,I„.,|  mm. I  llir  I.Mlanrc  ,,|  il,,.  a-lM-Mu-  inaic'nnl 
i-^  sent  to  111.,  mill  for  trcaliiiciil:  I  he  s(.|-|,ri,l  iiir  i-  iiia^MVr  an,|  o| 
the  uMial  liai-diicss  as  lumi.l  in  tlir  Ulack  l.ak,.  aii.l  Thn  innl  ,|i~- 
"■''■'•  ''""■"  'I'l.'li'i'-^  '»■'■  iiiadr  in  thr  mill  v.ill,  an  a.Mit  i,„ial 
Ki-adc  out  of  the  tailinj:s  of  t  lioliakiiiir  sciv.nv 

l-IHsT    I'MCl'    OK    ^I.I'Mi  \Tni\. 

All  the  ashcsios  n.ck  and   lines   produrcl  al    the  mine  <'n,-< 

first  throujrli  a  Hh.ke  <.fusl,er.  (a),  then  ihroii-h  the  rotai',  .ImT. 

(il).  and  is  raise<|  hy  means  of  a  bucket  elevator,  (o.  tu  ih,.  ihird 

story  of  the  mill  huildin,;;.      It  passes  then  throu-h  a  r.Marv  .■ru<her, 

(d),  into  a  liii:  cylindrical  fiherizinj;  machine,  (e).     'n,,.  material 

is  tiien  rais.'d  l,y  bucket  elevator  (f).  and  falls  on  a  shakim:  screeii 

(jr).  with   1-lt)  inch  holes.      All  the  loose  lil.re  is  laiv  taken  up  hy 

fan,  (h).  and  is  de[.osited  in  collector.  I,     The  sand  from  sliukini: 

screens,  (j:),  falls  into  hopper,  (k).  where  it  is  loaded  into  cats  and 

sent   to  the  dump.     All   the  reinaitiintc  rock   and   fibre  fnun  the 

shakin>r  ,screen  falls  throuuh  chute,  (1),  into  the  cyclone  apparatus, 

(Vy).  the  dischai-fje  of  which  is  placed  with  the  shakin-  screen,  (m). 

in  an  air-ti;;ht  chamber.     An  exhaust  fan,  (n).  connected  will,  the 

hitter  and  leadiiifr  t,,  the  open,  creates  a  suction  in  the  cvclone, 

thereby  facilitates  its  di.schar^^e  an.i  at  the  same  time  takes  up  all 

the  dust  emanatiiif:  from  the  sh.-ikinj:  screen.     All  the  (ibre  s,.para- 

ted  in  the  cyclone  ami  troinj;-  over  shakiiif;-  screen,  (ni),  is  taken  up 

I'.v  fan  (<)),  and  deposited  in  collector  I,  while  the  residue  from  the 

shakiiifr  .screen    falls    into    a   hopper     (x|.    and     is     loaded     into 

diimpini;-  cars, 

>l:<l>\l)     PAiiT    .IF    sl.l>\H  \T|ll\. 

All  the  fii)re  extracted  from  the  rock  is  now  pl:ire,l  in  .-..Hect.,!-, 
1.  from  here  it  jiasM's  throiijrh  rev.>lvini;-  an.l  -,-:idim:  M'reen,  (p)[ 
with  arms  mo\in!;  in  opposite  directi.m. 

In  this  .<crei.n  tw..  -rades  aiv  m;id-,  the  .pialitv  .,i  wlii.-l,  is 
rci:ulate,i  by  means  .,f  a  jrra.lin-  bo,-ir,l  (,|),  turniii-  .,ii  liiim,.s, 
'"  '"■'''''■  ''_'  <'liininate  th.'san.!,  X...  I  um.le  p,.„ses  i  h.'i,  .iv.'r  r-ry'ru. 
(r,),  an.l  .No,  II  irrad,.  (i\|.|-  screen  (r,). 

Two  suction  fans,  (s,),  an.l  (s,),  lake  up  the  fibiv  an.l  place 
the  same  in  the  c,.llect,,rs,  t  he  fir.-l  .pialily  in  .\,.,  11  an.l  lh..M.con.| 


"^^'^^wr^f^wii^^rmwm. 


TMS^^^m^f-- 


"'"^-::'.'='-''^"'""— 'I— ■'•».<.. .ui,.... .11,1,,.  i„, 

'•'■n.  Mm  ,M  ,lu.  ..n,l  n.i,|n,w.  .aUn  u,M.v  r:,n  nn.  .n,l  .IH    "^^^^ 

.N->^jnnM.u<,n.s..n...n,u,.and.,l..nn.,|,,orH.Mn 

All  tl„.    .,lin.s  .rsul.u.K  lVn,„  .,-n...„s  „,   ,,„,l   ,„.)   ClI  i,„„ 

'H.I-.'ran.l.,v,n.,,,,,li,,.,,..,.i.oM..ll.:n,,.,.v„ull.,v,    r.,,' 
"lanutactiMv  ut   Msl„..,„s  liMishi.,^   ,,la,„,  ■ 

,i..s,.nu::J"''""""  •■'^"■'  "•  ""■  '""--'■ "-  '■■-"-".  a...... 

TImt,.  a.v  varion.  .,il,..r  .■o,nl.i„aliu„.  i„  „.,..  as  will  I,,.  ,„„,, 

"  \"-^    .•"n>l„nan.,ns  ,„ay  su,^,..,   ,l„.,„s,.lv..s.     Tl„.„n.,i..allv 

P;  -1-1-  mtro.lu<..d  uoulW  allow  a  p.H.,.,  s..pan.,i..„  .,f  a  , 
tl.    M>l.ostos  fro,,,  ,1,,.  ,.o,.k  a,„l  ,.f  ,h,.  ,,ifr,.,v„t  .ra.l..s.  hm  n,-a,.ti 

-liy  s,.d,  ,s  v..ry  .liln,.nlt  to  a,...o,,,pli.,,  a,,,i  is  ,.an.lv  ohtlil,!:^ 

.     I"   ""k,,,.  „v,.,-  tl„.  ,.ha,ts  ,„..„tio,...,l  alK.v,..  uo'  fi,„i  ,h-,t  tl„. 
'"•"•;•"-'  "''J;-'  '"  <'-  fi,-s,  sta,..s  of  ,1,..  p,.o,.,.ss  is  ,o  ..|i„  i  , 

■  1^  n  np  In   tho  hu.s  as   ,s   pra,.ti,.ally  possil.l,,     uv  l,ar„  also 
a    „,any  ,.o.„h,„at.o,.s  .f  the  <n,sl,i„,  ,„a..,,i,„,v  a,-.,  ,,,,,       ^ 
'-'  'Uuays  th..  jaw  ,.n...her  fo,-„.s  tl,..  i,.itial  step'  follow,.!  hv  ' 

I'-a.'t  -ally  ,1„.  sa,„..  ,„  all  the  ,„ills  with  l,„t  f.-w  doviations 

'"  -"'11  1\  a  pi,.ki„jj  ,ahl,.  is  insort,.,!  l,etw,.,.„  two  jaw  ,.n,sl.,.rs 

"''"';'"  ;-'   1  -N-;.  ^•  w..  find  tl,    sa„„.   l„.,wo,.n  th.  (  a,,.  "  ,  she; 
-';    f'"'    -'foils.      Thos,.    piHd,,,  tahles  ..on.sist  of  an   el 
ruljlH.,-  helt  of  a  uidtl.  va,-yin.  between  eighteen  and  twe„    •-    , 

"<•.-,  t„rn,n,  on  a  wide  n.ne  .■  p„lley.  and  have  a  length  o  f  n 
'-<■  vo  to  e„l,teen  feet.  Hoys  an^  .stationed  :do„.  the  he  plk  ^ 
"P  t  .-  .lead  ,-oek,  Ion,  asbestos  fib,,  and  pie.-es  o?i,.o,.  ,  ,  ,  •  ^^ 
-'H<;1>  .nay  have  fallen  a,.,.i.|e,.tly  into  the  o,-,..      I„  „,ine  ie  j 

P.od,.ee  n,„,.h  en.de  this  arran„.„.ent  is  verv    in.por "  t  .     t 
ion^^  f,hre  wh.eh  wa.s  hid.len  in  the  roek,  l.efo,-e  h,-  ak.„./ eln  le 
removed  and  saved  as  erude      It  is  .ds,>  ,.f  ,  •  ^-  ™"  '^'^ 

.,11  ti,,>  ,.    ,       ,  •  .  '  '  *  "I"'"'  "nportaneo  that 

•  i    the  .oek  wh.eh  eonta.ns  no  fibre  be  taken  o„t  to  relieve  the 
M.l).ser|„ent  operat,ons  f,-o,n  nnneee.ssarv  work 

Tor  the  extraction  of  iron  in  son.e  mills  verv  strong  cloetro- 
magnets  a..  ...sed.  In  the  n.ill  of  the  Manhattan  AslJos  (V  . 
pany  a  stron,  eleetro-„,a,net  (Fig.  27)  is  placed  over  the  d-seh^!^. 
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■|'liiTr  i^  111!  i|tii-.li(iii  llial  tliriiin;li  llir  1  iii|.:  .'.  iiniil  i.f  ilic 
■  lc'>ii;ti-  mImivi'  imlii'MliMl  llii'  I  iliciclicv  iif  a  mill  I-  iiinri,,..],  uhilr 
iniicli  li|-<-ik!it:r  ill  III!'  iliClVi-fiil  liii'iT,  (if  a|i|.al':ilii-,  ( -|i(riall\  in 
ilic  f;i-t  rcxdlvin;:  niaclni.cs  like  ihr  cM-lnnc  1-  pr,  \ ciiicil  n| 
the    lilicli/.lli;;    iMMi'lniic-i    tlic    cycldiic-    a|i|ic,'i'-    M    In-    ;ii|i>iil,.|    m 
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Vk.    ;:«       \rr:ilii.'>'indil  i.f  rifclric  iiiiiinici™  •iwr  -.T.'.r,  m  tin-  jiu"    .1  ilii> 

llrn|||r|lt"(l     X^llf-tci:.  (   i . 

iiioM  of  tlic  mills.  Ill  xiiiic  (if  the  newer  mill-  ntlicr  macliiiirrx- 
iia-  iiccii  intniiliiccd  to  lakv  tlic  place  of  the  cw'lonc.  So  in  tile 
chart  for  mill  \o.  1 1 1  we  find  t  hat  the  line  crusliiiiir  is  ilnn,.  \,y  two 
[laits  of  licit  ,-olls  ill  .  (iiiiiectioii  with  a  .-iiiiile  ami  a  doulile  c\  limlri- 
cal  tiheii/.iiiij  app;iratiis.  In  anollur  mill  the  material  pa-ses  twice 
ill  succession  throufrh  a  -et  of  rotary  crushers  and  a  heater  of 
ivcent  desifrii.  the  constnictioii  of  which  is  kept  secret.  It  is 
claimed  for  this  new  .leparture  that  ;he  fibre  is  not.  .so  iiiucli  torn 
'<!'  :"i'l  that  the  repairs  are  few  and  not  so  costly  as  tho.se  in  the 
cyclone  machines. 

The  difl'ereiit  grades  of  fihre  are  made  as  a  rule  in  most  of  the 
'nills  at  tlie  end  of  the  process  liy  sizini:  in  shakini;  screens  or  in 
I'cNohiiij;  screens   with   arms   moNin^  in  opposite  directions.     A 


SnTVyR' 


'   '  "^n  ir  iTii"Tr  t  -mtt  i->~f  t.: ,m^^^\.-  - 1 


(is 


new  departure  has  Ih-cii  made  in  a  mill  of  recent  constnietinn. 
Here  tiie  material,  after  liaviiiii  l)een  .rushed  in  sueeession  in  a 
jaw  and  rotary  enisher  and  a  lieater.  falls  <m  a  double  shaking' 
scree!i.  as  illustrated  in  Fi-.  :.'!».  the  upper  one  havinf;  7-lG  inch 


Double  sliakini;  xreen. 

and  the  lower  one  I-IG  inch  mesh,  allowinj;  the  sand  to  pass  away. 
The  fibre  is  graded  in  this  way  into  Xos.  1  and  II.  Each  grade  "is 
taken  up  at  the  end  of  each  screen  by  suction  fans  and  deimsited 
in  separate  collectors.  The  overflow  from  both  screens  passes 
again  through  a  rotary  crusher  and  beater  and  a  double  screen 
as  before,  while  the  two  grades  of  fibre  .so  produced  arr  taken  up 
and  also  deposited  in  collectors.  It  is  claimed  for  thi>  arrange- 
ment that  the  higher  grades  do  not  contain  so  much  of  the  smaller 
fibre  as  when  produced  in  the  revolving  screens. 

The  sand  from  a'l  the  shaking  screens  falls  generallv  into  a 
long  liop[)er  with  a  rubber  belt  conveyor  at  th(>  i)ott()m.  which 
transports  all  material  to  the  out.side.  Where  the  dumping  ground 
IS  not  on  the  same  level  with  the  mill  the  sand  is  carried  bv  con- 
veyors into  elevated  sand-she.ls  or  larg.-  reservoirs  from  which 
cars  are  loaded  and  sent  to  the  duni]).     (See  plates  \  and  XIll). 

In  the  mills  at  Danville  the  bulk  of  the  .sand  an.l  tailings  from 
tlie  shaking  .screens  is  manufactured  iiuo  asbestic.  a  tine  asbestos 
I'owdir  which  enters  now  largely  into  the  con.struction  an.l  insi.le 
litiish  .if  fireproof  buil. lings, 

in  one  of  the  largest  mills  recently  erecle.l 
pulver.::cd  in  giant  vertical  Kinerv  mills. 


the  tailings  are 


General  Features  of  the  Hills  in  the  District. 

With  a  f.'w  e\cei)tions.  the  mills  v  ;ite.l  bv  the  wHi.t  are 
i"cat(Hl  near  the  mines,  that  is.  within  .-.()()  U-vt.  in.licating  that 
th.'  transportation  of  the  oiv  t..  the  mill  is  a  most  important  factor. 
In  tin.  !o<.;!tio,i  ,,f  all  tlie  newer  iniils  dw,-  con.id. miion  ha>  i„.,.n 
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jliven  !i1m.  to  the  diimpiiij;  firouiul  ami  to  tlic  prcxciuioi  of  .•ovcr- 
iiifl  vahiahlc  <rroun(l.  For  this  reason  tl,c  iiiil!>  Ikivc  Imci,  hujlt 
away  from  the  (|tiarrit's. 

Coiu'crniiif;  ll;c  sites  on  wliidi  mills  are  built  we  may  dis- 
tiiifiuisli  between -first:  a  siopiti};  or  terraced  site  (Fijr.  :H))  ■ 
seeond:  a  fiat  site  (Fif;.  :{1).  In  the  former  case  advanni-,.  is 
taken  of  the  slopinji  e.)nditi(m  of  tiie  <:round.  ail  material  is  con- 
veyed i)y  jrravity,  and  iieavy  elevators  are  few.  An  e\;imple  of 
tills  kind  is  the  mill  of  the  (  nion  mine  at  Hlack  Lake. 


Mills  on  the  flat  •tround,  however,  are  tlie  common  rule.  Tiie 
disadvantages  are  that  more  elevators  are  re(|nired.  wiiich  wear 
out  rai)idly.  cause  stoppages  of  the  mill  on  account  of  breakage  and 
annov  tlie  mill  man. 


;il  T.V|)e..f  a  flat  jmiII. 
(<i)    Dr.ver.  (,()   Sand  ccinvcvMr. 

(d)   Klevat.ir  if>   Sanil  ^he(l. 

('■'    Mill.  (/I    Kli'vatv.l  track. 

The  first  crusiier  either  jm'cedes  the  dryer  or  is  placeil  in  the 
upper  story  of  tiie  mill  at  tiie  base  of  tiie  ore  itiii.  In  the  Hrst 
case,  witii  one  or  two  exceptions,  ail  material  coming  from  tiie 
mine  goes  tiirough  tlie  dryer  wiiicli  witii  tiie  crusher  is  placeil  in  a 
separate  l)uil(ling.  This  arrangement  is  now  adoiited  in  all  the 
newer  mills,  as  the  powerful  toggle  movement  of  the  jaw  lireakers, 
wiicn  jiiaced  in  the  upper  part  of  the  builtling.  causes  a  lieavy 
Vibration  in  the  structure  of  tiie  latter  and  retjuires  heavy  eon- 
:  ;  r;i('iion. 
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'I'lic  u>u:il  fciriii  of  an  aslx'stos  S('i)aratinii  |)lant  is  a  three  or 
four  story  luiildinir.  The  ir\  is  receiveil  in  a  l)ifr  ore  hin,  |)h\eei| 
ill  the  upiMM-  part  of  the  l)uil(liiij;  or  in  an  addition.  aUowinj;  the 
same  to  pass  tiirotifili  tlie  eriishiiii;  niaehinerv  by  uravity,  elevators 
heinj;  used  Ix'tweon  the  a|)paratus  for  niiddHiifis  and  for  r(>(Tiish- 
inir.  In  the  majority  of  cases,  however,  tlie  ore  passes  on  straijiht 
without  recrusliiiif;  in  tlie  same  apparatus.  Sometimes  all  the  fine 
crushin};  apparatus  and  fiheri/ers  are  place<l  in  one  line  and  on  one 
floor  as  at  the  mill  of  the  Johnson  .Aslx-stos  Company  at  JMai'k 
Lake  (l"i;x.  :5l').     Small  elevators  convey  the  material  from  one 
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i          j 

rp.    :t-'-  Skitili  nf  Milliim  rinnt  ..f  tin-  Jdmson  A>l'r>t,,-  C,,..  Hhirk  I.aki- 
((;)    lif.lltT.  I.I    Mill. 


i6)    l'.iii!ini'> 


I'/)   Stnrohuuso 


apparatus  toanoth(-r  and  it  is  claimed  for  this  arrati<:ement.  that 
the  machinery  can  he  watched  lietter  and  is  more  accessiliie  than 
wlien  ]>lacc(l  on  ilifTerelit  levels.  The  screens  receivinj;  the 
material  from  the  crushers  are.  as  a  rule,  phued  for  the  purpose 
of  jrreater  accessihility  all  on  one  floor,  while  an  endeavour  is  ma<le 
to  do  the  same  in  all  the  newer  mills  with  the  siiakint:  screens  for 
the  fibre. 

\n  example  of  this  kind  is  the  mill  of  the  .\merican  .Vshestos 
Compan.N-  (I'i^r.  -V-i).  where  all  the  screens  for  the  crushed  rock  or 
for  the  extracted  fiiire  are  placed  on  one  floor. 
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In  mills  lit'  recent  niii-tniction,  in  unlei  in  ;i\ui,l  (•(nuplcte 
stoppage  caused  In-  l)reai<ai;e  of  inacliilierv  (jr  iil|ier\vi>e,  the  wlidje 
niillin;;  [)lant  is  diviiled  into  two  portions,  constnictecl  <in  <'\acilv 
tlie  same  lines.  Init  run  independently  of  each  other.  Thi-.  miio- 
vation  was  noticed  in  the  mills  recently  liuili  ai  i;.i~i  Umuiilnon 
and  at  the  .\nierican  .Vshestos  Companv's  plant.  In  the  latter 
this  prineijile  is  even  carried  further:  the  two  -ections  are  auain 
suhilivided  into  dilTereiit  parts.  (>ach  one  I'lnUracin'i  a  certain 
f:roup  of  machinery  and  liein^'  run  hy  sjnciai  electric  motor-. 

ri.vNT. 

In  addition  to  the  mill  itself,  other  huililinirs  are  useil.  The 
boilers,  as  a  rule,  are  placed  in  a  separate  liuildiiiir.  t!ie  mill  criirine 
and  all  accesMiry  machinery  such  as  dynamo-,  and  compre-sor  in 


tl.i.  :i;i      Skelotl  ..f  millirm  |.l:int  "f  '!"■  .ViiiiTiiMii  .\>hi-t.M  Cu,.  Hhick  t.:iki' 
I"'   -Mill.  ij,.]    li.-MTvi' ..ri- hill,  i.,i  Satil  .|h.,1. 

(Al     Hl..Will!{  l.illl>.  |,';l  H.rl.irV   ilrVlM-  ',,1  SillL.I  iV.'V.ir, 

(rt    Cullerlors.  (  ;  )  Cni^h.Ts.  :^l  M:i.hii„-  ,lin,, 

(</)  Sli.ri'huuM-.  (<•)  Ori' l>in.  .,/<  C.mI  htmk.T- 

(<■  )    i:iii:iln>  ami  ilyn:iinii.  i  ,'  I  Scalf,  i  ;-l  Si<li>  irai-k  ..f  till' 

(/)    ni.llir-.  ,,„l  l:ii-vat,..t  track                               (} C.  I!, 

a  shed  adjoininii-  the  mill,  while  the  rotary  dryer,  on  account  of 
the  danger  from  (ire.  is  located  in  a  ,>lied  at  some  di>lance  from  the 
mill.  .\s  a  rule,  a  carpenter,  millwri.^ht  and  machine  repair  shop 
is  run  in  connection  with  the  mill. 

The  store  house's  are  .-dl  si'p:irate  liiiililin^s  with  rail  mntiec- 
tion.     The  plant   of  the  American   .\sl)estos  Company  ai    Black 
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K      >i--H,n  MX  l,n,l,li„,s,n,.  ;,,,.,,,,,,,,,,,,,,, .^,,^^^^^^^ 

I'l'.n.'Mlu.  ,n,II  ,,n.,M.r,  ,1,..  stnn.  h..,,s..,  ,1,,.  hoih.r  an.l  ..n.i.H. 
->..,..  ,,.„.„„„.  n,.nr  si,..,,  :„.,|  ,.„,,   ,,„„,,„,      .,-,,„  „„,,,„,. 

'':  'T     '''''''''■''"'"''  '^  •'''^'■''  -M'  I-  four  n,m,,:.^^ 

M  run    as  Lmj..,,,;:  n„„„s.  ,...,,.1,  „„,.  ui,,,  ...  ],,.,  ,„|,,„,„,  ,„,„.  „,,. 

rou,u,H.hn...,.nvs,l,..,,,,.n.nt,,.a,l,.s,,f,,,Mi,P,,  ,•,,,,,,,.,,  

'I- -'^'H.i  f.'atur..  nf  , I,,.  , ,|a„,  .,f  ,,,,,,{,,,,,,,,,;,,,,(,,;      ^^^^.^ 

'"■-"^  "f '.il  l..,il,.,.s,  ,„illiM;,  „K.,.l,in,.ry  ami  apparatus  i„  „„.. 
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W/)    Hinli-rs  ,  .-.    .-      , 

I,   '    Trm,>,    .,    I  u  '-f'    ^Ti'i'll^. 

(,.,  iV  I"  ■'^■'"J  -li.J.  ' 

,'  )   CriisluTs.  ,^.  .  [,  . 

I'i<:  l.uiMinfr.     TlH.  ,,.arn..s  I,,.,,..  ,„.ar  l,y,  ,1h"Ls,s  havo  l...,.„ 
'•"nv..ni,.ntlypla.v,li„ana,l,]iti,.ntntl„.latt..r 

Jl-st  of  ,1„.  ,„ill  l,„il,|i„^,s  an.  „,a.l,.  of  uoo,l.  th.v  arr  ..ith.r 
...an   ..     v,.,.n...,,      .,,,   ,^  ^ 

'."•'nl<''l.  th..  hoanis  covchmk  joims  i,,  ,,v,,rv  cas,. 

ll-Wa,pna,l.M.fshin«los,of,arpap...o.of,^^^ 
"  •-"  tlH'  -M.I..S  an,|  roof,  ,!.„,.,.l.y  savi,,.  l,i.h  pn,„iu,ns  for  i„- 
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>iir;in(T,  lis  ,lis;i(lv;itil;ii;v  fnr  mill  l,iiil,liiiL:>  i-  i|,,.,,  ,,  ,,,,,|^,,,  ,|„. 
liiiiMinir  (lillicnlt  to  l„.;,i  in  wiiucr.  i,\\u,z  m  n-  hml,  ,-,,n,|,|,.!  i\  it  \-. 
Ill  some  of  tlic  II.  •,v<.r  mills  the  ,\vy,'V  ImiiMhil;-  aiv  ma.lr  m  l.nrk 
uiih  mm  r,,n(.  ,„  ..niinlv  of  iron,  as  al  the  l'„'a\,T  m,nc, 

Scmic  mills  aiv  paiiilr,!.  others  arc  n..i.      |„  il,,.  |-,,nn,.r  ,;,,.. 
n-d  miiKTal  i)aint  is  tl,,.  kiii.l  most   u>c.l.  ulurj,  „n,  ,,tilv  anls  in 

prrscrviiiLi-  III.'  \\oo,l   I'n iccav.   l,iii    al-o   |,roir.i.   n.    lo  M,m,. 

.■stem,  from  lire.  All  miniiiii' aii,l  milliii-  plaiils  arr  n.iw  pro\i,l,.,| 
with  the  ii.'crssary  appliam-fs  toiriianl  auaiiisi  .|.-.irii,'i  ioi,  l,v  lire. 
For  this  purpos(.  duplex  pumps  arc  kept  c<.ii-.taiil  |\  uihlcr  steam, 
while  hy.lraiits  and  hose  are  pianMl  at  (lirferci  poim-,  ihron-hont 
th-  inill.  The  Asl.estos  and  Aslx'stie  Compaiiv.  al  l>anvillc. 
haviiijr  suffered  from  a  disastrous  hrc  in  the  vcar  I'.IOK.  uhi.'h' 
destroyed  their  millin-  plant,  keep  a  lar-c  ,lupl..\  pump  uitlia 
capacity  of  1.000  ^.allons  per  minute  steadily  nnd.'r  steam,  in 
order  to  he  prepared  ni  case  of  lire. 

i'i>\vi;i!. 

The  motiv.  power  is  steam  everywhere.  The  hollers  used  arc 
of  the  tire  tuhc  tyj.e.  with  a  leniith  varyinjr  hetween  ten  and 
twentv  feet,  a  diameter  ransiiii;  from  thirty-six  to  sevcnty-cijrht 
inches  and  a  capacity  of  from  L'O  to  17.")  horse  power.  The  pressure 
use<l  varies  from  NO  to  110  pounds  per  .s,|narc  im-li.  It  is  a  nood 
practic.'  for  the  lar-er  mills  to  hav<.  a  hoilcr  .-apacity  consid.Tahly 
111  excess  of  tlu-  engine  plant.  This  insures  jrood  cliicieticy  and 
allows  one  hoilcr  to  he  shut  down  for  repairs  without  shutiiiiir 
down  the  mill.  This  is  of  special  importance  in  plants  where  the 
hoilr^rs.  in  addition  to  deliwrinir  steam  for  rnmiin^r  the  mill  ma- 
chmery.  may  have  to  supply  steam  for  heatiiii:.  dryinir.  pumpiiij;. 
runniiiir  the  conipre.ssor.  the  machine  and  carpenter  -hop  and, 
where  the  mine  is  near  hy.  for  holstinir.  Wiii,  ,,ne  .-xivpi  ion,  all 
chimneys  are  iron  or  steel  stacl.s. 
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>T!:\M-.A\  i\(;   MM'i.i  \\(  i:>. 

Ouiiifr  to  the  increasinf:  scarcity  of  fire  wood  and  to  the  ad- 
vaiH'cd  price  of  fuel,  especially  of  I'oal.  all  the  laru'cr  plan!-  liav. 
installed  now,  apart  from  ■conomic  steam  eiiirim-s.  sieam  savint: 
devices. 

One  consists  in  I'overini:  the  jiipes  and  sometime-  hoili'rs 
^^''''  "  ■"■■^  '"'  ;i-lii'stos  (Miiient.  .\nother.  which  is  now  i;encr- 
"">■  i>'^  the  heatiii!.^     :'  the  feed  water  liv  exIiMUst  sie.-im. 


Thrsc  fccil  water  heaters  consist  jreiierally  n(  a  water  eliamlier 
eil  iiitu  several  M))artiiieiits.     The  |iarliii(nis  are  so  arraii- 


'I   tliat    they  direct    the  How  of 


the 


teed    uaier   had 


throtijrli  the  heater,  iisii 


ami  forth 


It   is  claimed  that   a  -a\  i 


lu  various  ijroiips  of  tii'ies  in  succession 


increase  (,f  1  1"  |' 


UU.  "I  "lie  per  cent,  is  effectecl  for  each 
in  the  temperature  of  the  feed  water  as  delivered 
to  the  iM.ilers.  Thus,  takiiiii  feed  nater  at  (K)°  and  raising-  it  to 
L'UiP  hy  a  jrood  heater 


means  a  savinj;  of  ahoiit   1:{  per  cent. 


.Anoilie'-  effective  device  and  one  which  is  in  use 


in  luo-t  of  i!ii 


T 


lese   heaters 


Tiielford  mines  is  the  Dakiii  feed  water  heater, 
coniain  .-everal  filter  compart  meiits  wherehy  the  lime,  nia>:nesia 
and  otla-r  imi)urities  in  tlie  water  are  eliminated;  the  oil  from  the 
exhaust  steam  is  extracted  at  tiie  same  lime  and  the  feed  water 
is  heated  toaliout  l.'()()° 


'I  he  mechanical  draft  svst 


em  is  also  employed  in  some  of  tl 


plants  and  is  reported  to  jrive  excellent   results.     Tl 


dilTerent  kinds  in 


le 
lerc  are  two 


the  forced  and  the  induced  draft  svst 


em. 


In  the  former,  compressed  air  or  steam  is  delivered  to  tin 
ed  ash  pit  of  the  boiler  and  thence  finds  its  esca|)e  throusih  flu 


fuel  on  the  finites  ahove.    In  the  mills  of   the  I'.ell   .Vshestos  ( 


leli  ash  jiit  of  the  iL'.")  horse  power  hoiler 


om- 


;wo  steam  jets  entering;  on  each  siile  of  t 


ipplied  witi 


le  door.     Onlv  screeiiinsrs 


ire  used  as  fuel  and  the  «:rates  have  narrow,  lonjiitudinal  openinf;s 
irranjied  diafjonallv. 

I'nder  the  induced  svstein  u  v 


■  liicli  draws  from  the  latter  tl 


icuutn  is  created  in  the  furnace 


e hustion.      .\s  the  draft 


le  .t:ases  generated  in  the  \m 


.f 


IS  tliu.- 


rendered   |iositi\e  and   practi- 


lons.  except  the  f.  i 


ce  ot  tlie  com- 


ill\-  indepetid(>nt  of  all  condit 
pre»or.  It  is  only  necessary  to  provide  a  short  outlet  pipe  to  carry 

permit  of  their  harmless  dis- 
vanta>res  of  this  svst  em 


tl 


le  uases   to  a  sutlicieilt    heijrht    to   pel 


charjre  to  the  out>ide.     The  principal  ad 

are:  alx.lition  of  a  loiifr  chinmey.  maximum  elliciency  of  the  boiler 

(all  other  conditions   beiiiL'  e(|ual}.  and   utilization  of  the  1 


irades    of 


coal   screemiii;-,   eti 


r 


le  cost    tier  hor. 


<■  power  per  \-ear  varies,  of  conr 


deal.  In  some  jilants  where  jjood  ste 
adopted  the  cost  is  as  low  as  S:r).()(), 
ajipliances  are  in  use,  as  hifrh  as  SIT. 01). 


ower 


se.  a  iii'c.'it 


im 


\  in.i:  ajipliances  are 
in  others,  where  no  such 


i;\(;im;s  ami  .\i()t<ih> 


lie  nnil  euiime  n 


sed  is  mostly  of  the  simple  sinjrle  exi 


lansioii, 


;  lie:-e  i.'ich'de  cii^rincs  With  colnmon  vaUi 


1 
"1 


]>\<u>u  vnlvrs  aii.l  Coi-lis^  valvo.  cMtriM.-  wit!.  il,r,,nlr  -,,^,  cihir. 
and  automatic  cul-offs.     C.Miii.nMn,!  cn^ri,,,.,  ,.,,■(■  ii-,  ,1  ,„  ^Ivr  mill.. 
Tlicsc     iiiclii.lc     lan.li'm     cnmiM.im.l     an.l     m.-.     ,M,i,,|.,,iiii,i 
■  ■n-iifs  with  reviver-  and  withoiii.  m-in.'.  unl,  ,m„,,1,.!,„.,-  and 
withuiit.     Triple  e\|tan<iiin  en^'iiies  are  nn,    m   ,,>,■. 

The  smal!e>t  (■apacitv  of  rj,,.  ,„||1  ,,„!:me,  emploved  i<  liftv 
l>'>rse  power,  the  largest  hve  Imndfed  hor-e  power.  ':„  .„,„e  ,,f 
'lie  mill...  where  there  is  a  seeond  or  ivver-e  ,,re  !,in.  the  Ii,m  p.rt 
"I  the  plant,  jreneraiiy  the  dryer  and  theeni-her.  i-  nin  i,v  -eo,.,,,„e 
ni.-irhmery.  .<..  that  in  ease  of  <i,,ppa-e  of  the  mill  the  rem.mioiis 
'•r..  supplye(.inin^MVomihemineniayl)edisp,„ed.,fand~eni  to  this 
resiTw  ore  l.in.  The  rock  l.reakers  ar..  the  mo<i  irn-iilar  timers 
of  power.  In  all  tlie  newer  mills  tluw-  are  driven  l,v  separate 
•  ■n-mes  or  electric  motors.  This  remov,.s  ..iie  ,,f  the  chief  raii-es 
"t  irreKiiiar  loadinfi  (,f  t!,e  mill  ..n-ine  and  saves  the  prudnrtion 
"f  dust  in  the  mill,  which  is  had  for  the  machinerv  an,|  unhealihv 
for  the  men. 

Klcctriciiy  is  Used  as  a  motive  power  onl\-  in  one  niiH.  Its 
introduction  in  the  district  is  of  r.'cenl  date.  The  St.  I'rancis 
Hydraulic  l-ower  Co.  has  l.iiilt  a  power  station  at  the  rapids  of 
the  St.  I'rancis  river  al.out  six  miles  distant  and  the  .\m,.rican 
Asbestos  Co.  of  Hlaek  Lake  was  tlie  first  c<Mic,-rnto  use  elenrieity 
ni  its  newly  constructed  mill.  M  this  Companv's  w..rk<  an  aux- 
iliary steam  plant  is  installed,  to  i.e  used  in  case'of  accident  in  the 
transmission  of  electric  power. 

The  main  advanlajres  of  the  use  of  electricit  v  are:  that  ;'lectric 
Miotors  re,|uire  le.ss  attenti.m  an.l  repairs  than  s'team  eni:ines.  and 
at  thesame  time  tlicy  are  more  ellicient  in  transformiiiL' elect  ricity 
ntto  work  than  steam  en<rines  are  in  transformiiiii-  calorilic  powiT 
of  steam  i'  •  work.  The  loss  in  transmission  is  hvss  with  electricit  v 
and  it  may  he  said  that  wherever  electricitv  has  he.-n  applied  to 
mill  work  it   has  heeii  very  successful. 

in  regard  to  the  division  of  power  in  the  mills  f.ir  dittereiit 
motors  to  drive  different  parts  of  the  machinerv,  it  mii>t  I,,,  said 
that  tlie  economical  advanta};-e  which  electricity  afford^  in  this 
i'espe<'t  in  machine  shops,  namely,  the  ruiinmi:-  of  individual 
machines  which  are  operated  int(>rmittently  with  a  separate  motor, 
'iocs  not  exist  in  the  mills  under  consideration,  since  the  millini; 
plants  run  contimiouslv. 

Most  of  th(>  plants  arc  lit  hy  electricity  ircueratcd  indytianios 
ofacai)acityof  from  7.j  to  oOO  candle  lights.      In  some  of  thenlaJits 


111.'  .Ivnairi,.-  ;,rr  ii,~r,|  to  ,|ii\,.  ihc  -niall.T  |,icr.-  „<  iiia.'hiiirrv  in 
tlM"l.-iv  liiiH.,  MH'li  :.-.  iIm,~,.  mm.,|   ,1,   i|„.  rariM.iii.r  aii.l  inachin.. 

vMiii  sr  111'   I'liwi.n   I  -.III 

■''•"•  li"i--''  !"'»'■(•  ivMiiirv,!  |H.r  inn  ,,r  ,„■,  iiv;.t..|  in  a  ,|,,iil,l,. 
^hifi  varir>,  .,f  c.iiisr.  in  llir  .lifiVivni  mills  uiili  ||„.  ,|iiantitv  and 
kiii.l  Ml'  n„.k  livatc.(|,uit|,il„.a|.|.aratn-..ni|.l,.y.M!.an<lit  uillrvrn 
van  in  il.cain.'  mili.uuinir  I.. -liirlii  .lianuivs  nf  vrl.,.'iiv  ornfijir 
>|.r,.l  ,,\  iV,.,lii,-  and  diM'|,ai-r  and  aK..  cf  lii,.  ,i/,.  ,,i  i!,,.  niatrrial 
'■'■'1  '"  'li''  iMvakcr-.  lor  ili,-c  iva-oiH  avrra-r  ii-nn-  rami., I  I,,' 
•U'l'l""!  1"  rxvvy  individual  mill  an,|  ihrv.  can  th.ivtniv.  i„.  ..f 
"Illy  a  liciifial  value. 

Mo-i  nti|„.mil|s!,avr^ii(Ii,-i,.ni  iv-.tvc  caiiacilv-  Iim.I,\  ialc  i  he 
nr.Ts-itv  ,,r  inrrinj;  any  .,f  tl...  madiinrry  and  permit  llic  irmpor- 
ary  >Mv|«-n-iun  (.f  a  marlunr  t'..r  adju>;iiirni  and  rc|iair>. 

Frnni  thr  data  at  ih.'  di>|M,sil  <.f  the  writrr  it  apurafs  that 
for  .■wiy  ton  o|-  n.ck  nii^hcd  and  tivatcd  fn,m  1  t,.  1  .  ■_',-,  |„„.s,, 
pnw.T.  on  an  avfa-c,  is  iv,,,iinMl.  m.  that  a  mill  tfcatiiii;  ahotit 
L'.-)()  tons  nf  aslM.st„s  nick  in  tun  shifts  per  day  iv,|uiivs  a  capacity 
"t  the  niachinei-y  of  from  i'.-,(|  ,,>  ;{i(l  horse  p,,uer,  providiiiL'  at  tli<. 
siime  tune  a  sutlicieni  reserve  capacity.  |-r,,m  7.-,';  ,,,  (,()';  ,,f 
III''  p"vvr  ..ri-inally  supplied  is  used  in  criishini;  alone,  the  l.alance 
III  screening  and  hlowini:.  The  capacity  of  the  mills  ranires  from 
7.-.  tons  to  .-.(»(»  tons  in  a  doiiM,.  >hift.  .Most  of  the  mills,  however, 
treat    lietuicn    l.')0  and   L'.VI  ton>. 

<  ii-r  HF  i.vnoi  H  IN   Mii.i.^. 

The  cost  of  lal.our  employed  in  the  mills  v,:ries  as  much  as 
the  power  necessary  to  run  them.  While  s,.nie  mills  are  laid  out 
:"i'l  const  ructe.l  .so  that  little  attendane,.  is  lu'cessary.  otlnTs  are 
'■ramped  in  room,  the  machinery  employed  is  not  easilv  accessilile 
;i'id  the  jreneral  nie<.hanisni  is  such  as  to  re,|iure  extra  help  to 
uatch  I  he  -ame. 

It  evact  ti-iires  in  this  resp,.ct  were  at  lian.l.  thev  woiil.l  show 
'I';"  'Ih'  iHimher  of  tons  treated  per  man  varies  ,-reatlv  •■veii  in 
nulls  of  practically  the  same  construction. 

'Ill'-  variation  depends  u|ion  the  foUowini;  factors:  --- 

(  1  I    The  difference  in  the  care  exercised  with  which  the  .liffer- 
eiit  ^'fades  are  manutactureij. 

(-')   The  su,.  of  the  plant,  since  a  lar-e  mill  can  always  he  run 
with  less  labour  per  ton  than  a  small  one. 


'■■''    ""    "";    '■••'^""'•il' '-MlioM    .•,„.!    ,1,.,,.,,    ,„■    ,1,,.    in.il    ,,. 

iiiiiiiiiii/c  liilpuiilr  (•(i-,t>. 

""'''•^'■'■'  '"""■'''-"'■'■"'■  "'•••'iraN' .hr.  ., I  .11  ,h,.  imlU  ,1,.. 


I'i'lldU  ilij;    |\\(i   cMi 


i"l'l'>   :in.   LMvrn   uf   |..,|M,ur  ...npln;.  ,.1    i„    ,„i||,. 


uMcli  hiivf  II  niirly  t:.M.,|  ,,|;,iii  .•ni,i  u,,rkin- 


illl  lulls 


niiilcr  iiiiliiKiiA   CI. II- 


Onr  inill  UvMts  1^0  ,„ns  of  a^lM-to.  ro.-k  j,,.,-  ,l:,v  ,„•  7.^  ,„ns 

piT  >liil't   t(i  nil.  III,,  |,i.,||,   j^ 


111  "IM'  .-liirt.      Tlir  l;il,ulir  clniiloycl    per  >| 
.•1-  fullow 


I  (iiL'iiiiTr.  , 

1  tlrriiiMii 

I  iiiillw  riiilii     .  . 

I  llMI'tliMIl   .   . 

1  iiiliT  :ilicl  helper.  . 

:i    men  lecdiiin  eni.>lier.  >*  I    _'.') 

I  lireiii.iii  nil  ilrycr  . 

1  saiiij  iiiMM.  . 

.'!  men    Ini-  li;ii;:;||iL'.   SI     .'."i 

Ki  men 


J  Illl 

1      1    I 

1  Illl 

.'    IH- 

1    7."i 

1  S, 
1   .-III 

:!  ;.-. 

;i  7-. 


'IIk'  tuial  aiiinuiil  i.\iM.|i,l,.||  1,1,  «,.,-,•>  I  ,  il„.,vr,,n.   ii>]  7-,   ,,, 

I'-r  tun  nf  milling;  ruek:  S2]    T/i  :  7/;     So.-i,     Th,.  null  pru,!,,,.,.,!  „„ 

•'"  ■''■'■'"-''  "  '""^  "f  'i'"'''.   l"-'"'"  Illl'  h.hunr  ..Npni,!,.,!   mit  i,,„ 
aniuuiiicii  tu  S2I  ,7")  :  7     S;{.1  ]. 

>"  :iii"tlH'r  mill  IV.O  inns  uf  ruek,  ,„,  an  aviraLV.  arr  ir,,,i,.,| 
iiituusliifts.     Tlic  lal.uiir,.Mipluv,|  i~  rump, I  uf  ,1„.  t,,ll,,„  j,,.; 

1    elmilleer.   , 
■-'   liremeii  .... 

I    millwrii:lii  ... 

I    Inremnn  .  . 

■i    liel|iel>.  Sj    .")0 

-'   Miniliiieii,  >;|    .'id 

•'{   men  leeilini;  enisliiT,  S|    J,", 

..'  men  lor  (liver,  sj   ,")0 

■4   men  liir  li.ii:i;ini.'  ."?]    J.'i 


.'    (Ml 

:i  .".!) 

t    (HI 
.'  (Ml 

I  .-.(I 

:i  IK) 

:f  7.'. 

:i  (Ml 

.">  (1(1 


I!)  mei 


■<.■{(  I  7"i 


^  111.'  avrra-..  eu,.t  n(  lahuiir  pn-  i,,,,  in  ihi..  rn>v  aniunnt,.,!  tu 
^•«l  ...  :  l-_',-,  so.L'.V  Tin.  iiii!lpru,|u,.,,,i,,,naiK'n-,.ra!i(..  iL'ton.ui 
.•i-Im-Iu...  lihiv.  the  cu.^t  uf  lal.uiiraniuiintci.lliru'fuiv  ,n!<-M)  7V- 
1-'     -SL'.uti. 

'I'll''  i-apaeity  uf  a  mill  ami  ihr  ,|lialil^•  u(  tl,,.  pru,l,iri  .irpeiHl 
largely  npun  the  iiii,.||i,i:viicc  ami  ivlial.ilitv  uf  tlic  men  m.-lnvr,] 
111  iIh'  ^al•iull..  (l..pa,-tiii,.nt...  .\  -avn.i:  ma.ir  in  tl„.  ua^..~  mav 
'»•  i""i-'  llian  uff-rt  l.y  ii,ss,.s  in  (.llirimev  uf  tin.  inarliinr.  ilue  tu 
imiuiatirr  111-  ncnliTt. 

Su    many    variuii.s    euiL-iiicratiuns    ,.,it,.r    i,,t,,    tli,.    sii,(T..f,,l 


!if((iiii|i!i-lmHiil   III'  ihr  -i'|.;ii;iliiin  iif  a-ln-to-.  irnm  tlic  ruck  ;itic| 

the  |>|'ii.|i|i't|ii|i  ..f   \t\\    liiir  ^nidc'.  dl'  !ililc  tliMl    il    \Mi(lM   lie  out   ut' 
plai-r  to  i;fiiiT:ill/.'  oii   I  l|,.  ^.ilijiTt    iil    WM'^i-  (AIM'IkIc.I   in   the   null- 

y\Mi  I. SIM. I.  <n    K-ni-iip-  lim  K   i\    rill,   ini  m.  iiim  w   mini  n. 

I  hcri'  i>  .iin-iclciaMi-  \  .iiril  imi  in  I  lie  .|iialit\  ii|  ihr  lin-l^ 
lllilii'ii.  Wliilr  iilir  mine  may  iji  li\c|-  a  lliull  |>crri-|llauc  III'  iTihir 
iiinl  a  |ii  ir  inilliii^  luck.  aimllifr  iiiav  iicil  lir  alilr  In  |iruilnii'  an\ 
'■I'li'l''  :i'  :ill.  >  ii'liliiiL',  !iii\u\(|-.  a  inilliiii;  nialciial  licli  in  -In.r! 
til.tv. 

II  I-  r\iilriil.  lliiTrliiiT.  that  I  lii'  |HTcc-ntai.'(  n\  inilliiii;  luck  in 
llir  liiial  link  iniiii'il  \arit'>  I'liim  i|a\  in  cla\  in  every  mine,  iiiil«-> 
s|ierial  preraMi  mn-  aic  lakeii  lu  miiie  (iiil\-  a  eerlaiii  cliiile  iif  (ire 
III'  klin'.v  II  ijiialily . 

'I'lie  mill  has  1(1  ilepeiiil  u|iiin  tlie  mine  fur  :i  re;rular  .-ii|iii!\'  (if 
lire  aiiij  any  :lian^:e-i  in  llie  (•(uiditidii  (if  ilie  latter  are  fell  at  (Hiee 
in  t  he  mill. 

.\<  far  a-i  e\|ierieiice  has  sIkpwii.  the  hiuesi  perceiitaue  (if 
asliestds  miliinj:  idck  of  the  tdal  inck  mine(l  is  -jo'  ;.  ih,.  hiirji,.,! 
"'•' I  ■  '  >n  an  a\erai.'e.  the  milling:  ruck  furni-lieil  hy  the  mines 
may  lie  taken  as  finm  :!(»'  ,   tdd't'  ,  nf  all  the  nick  miiK-d. 

I'l  H(  i.M\(,i:  (ih  liiiiii;  IN  iiii:  mii.i.im,  ikk  k. 
The  \ariaiiiin  in  the  |iercenta^'e  df  (ihre  in  the  miliiim  ruck  is 
just  as  iireat  as  in  the  iiercentaj:"  nf  milling  ruck  in  the  Idial  idck 
inineil.  Uul  lakin;;  it  all  rdund,  the  writer  is  df  the  (ipiiMdn. 
jiid^riii^  fnim  the  dilTefeni  millinii  statements  hefdre  him.  that  an 
cNtractidii  df  friim  (1  id  10'  ,  df  the  milling'  nick  is  elTecied  in  'he 
majdrily  df  the  miH-.  Tlie.c  an-  exceptidtis  df  hi^rher  extractidii, 
liut  ^'enerally  speakintr  a  nick  df  fairly  lidod  millitiji  (|iialitv  slidiild 
yield  a  perceiitaire  within  the  alid\-e  limits. 

I'l  !((  i;Nr\(,i:  uf  (  iti  hi;  i\  iiik  ihtm.  kuck  mi\i;ii, 
.\s  Id  the  prddiictidii  (if  criid-',  the  same  has  lessetie(|  to  a  verv 
larj:e  extent,  dwitiir  td  ihe  Ki'iK'nil  iiitnuluction  of  mechanical 
ireatmeiil.  and  is  jiractised  now  dnl\-  in  a  few  mines  which  work 
(in  richer  ^rnumd.  In  these  mines,  as  a  i^eneral  rule,  the  (|uaiililv 
df  crude  df  .\(is.  I  and  II  (iualil\-  can  lie  put  down  as  from  (iiie  to 
iwd  per  -eni  (if  the  tiital  nick  mined,  hut  it  is  known  that  one  or 
two  mines  pniiluce  a  sdniewhat  hiirher  percentajre  than  this. 

(.1.  Mills. 

Theoutiiut    df  the   mines   is,   to  a   certain  e.xteiit.  dilTerentlv 
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uni.|,.,l,      .\~t..,|,..,-n„l..,  ,l,..r,.Mr,.,,nK   \,,    |  ,,.]  \,,    ||     ,.  ,„ 
MKMir    .1,.-  f,.n„..,-  HM.Humm ,    .,■,•  .,„.|,  :.,„:  ,„.    iJ.r'nZ 

"lli-li:ilt    In  ulir  Ihc'li   ill   Irliu'lli. 

■''I"'  "lillmi:  III....  N«,.,„r:.llv  ,liM.|,,|   mt.,  ,;  „,,,,,.      ,  ,„ 

7':"""-  -''I'-i-ai  .,„...Ki|  ,,n:il„„..  .,v  ,„:i,|,.  Ti: '  ,  ,„l„  i,- 
"1  ""■  ti'-ii.nil  riii,  .,1V  ,|.>iuM;n,.,|  .•„  |u||„v,~  |  „m  ..r„|,.  I,,,,.. 
>|.in>n,i.  .,!,;,.,  „.,.„M,|   ;;i..,|,..  ,,„ ,..  til,„..a,.,|,ln„|::,.;„i,'l,i,r; 

'"'''"'"■'■-•"■'-      ■'■""   "^^""l'l'-"l    a„  ..Mr;,,,,..,,  |„r, I,,,.,.  ,.„„-,. 
"""■'•  '"""   '"=  '"  l"".|ir|-...vtil    i„,,„.-  „,:,v  !„.  ,.i^,,„  1,,.,,, 


T 


!'■   .I'-rim..    jM.r.vhiai;..   .,f   il„.   ,1,||,.|.,. 


\MI- 


111    irr.., 


I ;ir-l    LTl.l.  .    InliL'    -|)il,,,i,,i;   (||,n. 
•""■'I  ii,„|  i;r:,.li.,  ..|ii,,,ii,,L'  liliri. 
l':i|n'r  >lin.|> 


'I''    I'l     'hi.    lii;ll 


Jll    N    ' 
N    IHI' 

:i  JO 


■■lll'l  MIL.tli.T  mill  yi..l,l..,l; 

I ;ii>i  ^t:..!...  ..[.iiiniim  (il.r.. 
Si.riii„|  unidi',  s|iiiii,i,mf  |,|,ri. 
l'ap..->tiM.k  .  . 


Illl,   IKI 


<'li   ,111   ;ivi.|-;ii;.'   I  lie  iislicstns  . 


IIHI   INI 


"I'i""      "I     tl,..     IIIIIIO     |.|l„,|,,,     ,,| 

'""   '"■'■  '■"'"■  ••'"  '■'•"<l".  lK.n,|...,l,l,..,|  „,  ,„,..,.1,„„.  |,n„|,„.,     ,u,.,„v 
nvi.  |,rr  |.|.ii(.  ,,f  |,;i|.  ,.  <t<».k. 

'■'""•<■•  '"'N-   "I-   <ini.i:    i.v    Mi;,inN,rv,,  tuivimint. 
S..v,.nil  nii.th.Mls  liav,.  I,,.,..,  intn.,iii,...,l  h.  rxu-An   thr  ,.,„.!,. 
I'V  li,a,.l„n,.ry.      Tin-  in..st  munnou  „„..  ,.„„-i,ts  ni  :t  IJJak,.  ..nKJK.r 
'  ..nn~l,   mils.   ,1„.  u.rr.s.vv  .'laki,,.  ...n-ns  an,i   ,.i..kinK  tal.l,.: 
At  tl„.  Inii.n  .nin..  rh.-,.n.  is,.ru>h,..|  I.v  a  (•l„liaM  nnll  an,!  tl„.„ 
t'lrtl,,.,-  „,„.,„.,1  „p  Uy  a  .•ylin,ln..ai  lil,,.,-!...,..  Mini.ar   t,,  tl,..    k,i„l 
■l"^ml.,.,l  ,„,  ,„;:.■  OS.       Shaki,,-  srivrns  „f  ,li(r,.n.„t   si/,.<  i„  ,.„„- 
"'■'•t""i   VMlh  >n,.|i,.n    fans,.,„„,,|,.„.  ,h..s..,,ara,i,.„,.flil,n.   ,.,-,1,1,. 
;;"'l   l'"..s,   tl...    latlrr  l...ini:  .l..|iv..,v,|     „  ,1,,.   n,il|   (,,r  tivatn„..,t 
111.,  .•-..•k  .loiivor..,!   „.  ,!,,  Chili;,,,   „„,i   i,  ,.,„i„,,„,  ,„.,,vi.„„K.  l,v 
'''"'<l«'"Wmi«  tn   walnut   six,,   an,!  .-..ntai.is  fn„„  f,„.tv  t..  tiftv|.,r 
'■.■rir.  of  ashost,...     Al..,ut  ,.ii;|,t    to„s  „f  roi^k  .-an  1„.  tn.atr.l  in  „n.. 
'Inttan.lit    is  claim..,!   tliai    il„.   w.,rk   iMTl-.Tnici    l,v   ,!,;.   m,ll    is 
satisfai.forv. 


•  11  M'lll!    I\ 

COST  OF  EXTRACTION,  MARKET  AND  PRICES,  STATISTICS 
AND  STATUS  OF  THE  INDUSTRY. 

Ill  I  111'  ii|>ii;ii  inn  111'  M-ln'>tii'  iiiini'>  Mini  iiiilN  t  III'  I'li-t  III'  iiiiniiii: 
mill  inilliiiu:  i-i  iili\  inu-.l\  ii  iiiatii  lit' mi'Mi  iiii|iiirt;iiiii'.  A  niiiiilur 
III'  iiii|iiiitiiiit  fiiciiirs  filter  iiitii  it  : 

I  1 1   'I'tir   iiuaiititx    111'  lire   trrali'ij. 

(■_')  ('ii>t  iif  laliiuii'. 

i'.i)  'riir  ijiialily  1(1'  tlif  Kriiiiiiil  in  uliiili  ilir  iiiiiic  i^  unrkiiit.'. 
Owiiiir  til  till'  vaiiatimi  nf  the  latli'i-.  the  tnial  rust   will   \ar\-   in 

ililTi'iTtit  milieu  aii'l  an\   i:i  iirraii/aiinii-  a-  tn  rniii|)arati\' -i  nf 

iniiiiiiK  ami  irraln  hi  |h  r  imi  "T  a>iM'«lii^  an'  |iurfl\  idli'.  Kriiin 
iiialti'i>  i'iitirri\  i|r|i<'nilt'ni  U|inn  tlii'  i|iialil\  nl'  the  rufk.  ihr  |iii- 
ci'iita;;!'  Ill'  liliii'  rniitaincil  tlirrriii  ami  tlir  kimi  nf  planl  ('iii|ilii\  nl. 

If  the  Wl'ilrr.  I  lli'lcl'iirc.  t'llllli>ll<"'^  ill  tlli'  fnllinvilli:  all  iilia  nf 
the  rust  fur  wllicll  a  toll  (if  aslifstiis  ran  lie  I'M  larteil,  il  IliU-l  lie 
full\  mull  r>tiinil  that  this  cxainiilc  ranmit  lie  a|)|ilit'il  tn  cmi'v 
mine. 

The  writer  ha-  clinseii  the  exaniple  nf  a  mine  whirli  has  lierii 
wurkiiii:  fur  years  mi  fairly  trcimi  uriimnl;  ;■!'  I;:  ;  <'k  ami  'il>!" 
frnm  the  mines  are  sent  I  nl  he  mill.  .Mill  ami  mine  are  wi irking  nuly 
in  ilav  shift,  the  i|iiaiility  nf  millinj:  material  treated  per  ilay 
raniri's  lietueen  eil.'hl\  tn  ninety  tmis.  nr  almllt  sixty  per  cent,  lit 
the    tntal    ruck    mitieil.       'I'lle    priiilllct  inn    nf    aslii'>tii>    nf   all    irraili's 

is  mi  an  a\eraj:e  7  •">  tnn>  per  il;i\.  nr  aliniit   !•   "i'  ,    ni  the  mrk 

inilleil. 

'riie  expenses  per  ila\  I'nr  three  entlsernt  i\  e  mnntli-  ale  as 
fnllnw  ~  : 

(1)    .Mine: 

■J   pit  Inr.'iiiin  .  .  ^1   IMI 

.'   iii:;iiiirrs,  <!    7'>  .  :t    '<» 

•J   :iir  ilrilliis.  <I    7'>  -i    "ill 

■J  lii'lpii's.  *|  .->()  :t  iM) 

1    lihii'ksiiiitli.  .  .  I  7"i 

1    hilper  I  .'.It 

.'i  I'lir  :iiiil  ilrrnck  iiiiii,  S|    J."i                                                .'{  7'> 

'_'•;  iiiiiiir-.  s|   J.*!  .  .  .                                                             :{'.'  .'.(i 

1   1m,v  ,                                             (I  7.'i 

I'lmrr- 7  ."ill 

i:\pie.-ivi-  —         :i  i;ti 

M^icliii!''  Mini  iiiiii(r>'  >iipplir-» I    l-'i 

Silili   ."ill 


SI 


(-')   Mill: 
I    loriiiiiiii 
I   nijlhvrliftit 

I    oilrt 

■  i   iiiiri  Irciliiii!  rrii»li(r 

I    <lr\ri'  fill  man 

I    -  indiiijii  . 

•I    iMtftflTH 

I    tiri'iiian,  Imilir 

I   riiitiliriT  . 

Kii.'l 

H.i(.'-< 

liipiilr  iiiMrliiiirn 

I  >il  mill  Nii|i|i|ii  M      . 


%    J 

IMI 

1 

IKI 

,t 

i.' 

1 

... 

1 

"id 

1 

J 

INI 

J  A 

'II 

III 

."ill 

i, 

ir 

1 

"ill 

...,  .  Nil  Iti 

llw  npcraliiif;  f\i)riis<s  tlicrrforc,  wiiv: 

(Ij    I'fT  toil  (if  fntal  nick  niiiii'.l 

*t)(i  .')()  :  l.V)     .■<()  :,:i. 

(■_')    I'll-   toil   of   iiiijlin^'  rock; 

iiiiiiinn:  *()»;  ,")()  :  ,s(»     $;)  s:\ 

milling:  *ti4   Ki  :  so     So  so. 
(:<)    Per  'nil  of  iislicstd.s: 

niiiiiiijr:  Stiti  .'lO  :  7   ")     SS  Mi. 

inilliiijr:  ?fi4    Ki  :  7  .">     Ss  .V,, 
(4)   Total  cost   of  |,fo,luitioi,  |,|.r  ton  of  a>l,..Mo^  iniicii  •in.l 

inilli'il:     $17    II. 

_    Hm.m.,1   ,.,,„„    ||„.  aliovi.  t.,M..  ni   ,.v,„.„..,,   ,|,.,   ,,„.,!   ,.„^,   ,,,. 
*1.     H  is  (•oiii|)o.s(.,i  of  the  I'lillouiiii;  Items: 

Writr.s 

I'liwcr  ... 

HmKs 

.M:iclmi.-iv  rciiair-"  ami  .>u|i|i|ir> 

I'Aplii.-ixrs 

<  'il,  .iirca.sc,  waNlc.  clc.  . 


The  lii-h  tifiuiv  for  fu..]  is  causcil  l,v  the  ah-cnci.  ,,f  anv  -(.■•.t,, 
saving  a|.i.liaiic...s  ami  hy  the  ,.,n|ilovn,|.„i  of  a  null  ci;:,,,,.  of  ,1,,. 
iiMcr  type,  wliicli  is  a  laiw  steam  coiiMimer. 

It  is  ,..s|imat,.,l  that  if  the  capai-iiv  of  the  mimii-  ami  millim^ 
plant  m  i|i:estioii  is  incri  ase.l  to  :i()0  tons  of  millm^  n,ck  or  .Mvi„" 
inim  tweiily-tive  to  thirtv  to,,.-.  .,f  ashe.ios.  makiim  at  the  siine 
iHiic  c.Mcnsive  improvemetits  ami  provisions  for  i  he  savin-  ,,r 
-team,  the  above  co.st  can  he  lowereil  to  $11   .-,11  per  Ion  of    ash.Mos 

IH'Olltlcclj. 


*    7li    (HI 

7   'i 

:i 

Id    K! 

;<i   11 

7  ■"► 

1    hi 

Id  ."id 

7  .". 

1     III 

7  i>- 

7  •"> 

1    III 

;i  lid 

7  ."i 

d     IS 

1  .-.d 

,    .. 

d  Jll 

^    Kill  (ill 

< 

17    II 

To  this  cost   iiiilst   l,e  aihleil  the  e\pense  for    piieral  i 

1 1  i.it. «        {1*1' '•  I        •     y  > 

""'■■'•  idMiiaticc,    iliarKi  I  lli.ii.  amoi  i  i/al  |o|i.  etc. 


iiaiiaire 


Uitl'W'^' 


SJ 


M  MIKl.T    AMI    lMiIri>. 

TIkiI  tilt'  u'rcal  cM-cllt  iicc  ul'  llic  ( 'unailiaii  I'liiicral  is  now 
imi\i'r>all\'  arknnv.  Icdiml  is  cvidfiicfd  liy  the  I'ai't  'hal  iiinst  of 
till'  lal'L'cl'  ciiutilrifS,  l^ci'|iiliii  pari'  uitli  the  ilr\rlii|iiririil  (if  new 
applicaliiiiis.  iiiipurl  liic  :islicsliis  ill  laruc  i|naiil  it  ic-  and  I'Vcry 
xcar  witnesses  a  eonsideralije  iiicrea:-e  in  I  lie  e\p(irt-<  <if  t  liisiiiiiicral. 
Canada  lia\inu  thus  ln'coine  |iracticali\'  iiia>Ier  of  tlle  field.  The 
riiiled  Slates  lia.~  lieeii  mi  far  the  laliiest  liiiyer  cif  asliestos, 
iiiDslly  of  lilire  and  paper  stuck,  wiiile  l-'.nj;land.  (leriiiatiy.  [''ranee 
and  ltal\  and.  lately.  Kii— -ia  liny  larire  i|nantities  of  enale  aiul  aUo 
of  the  lietler  classes  nf  iilu'c.  There  ajipeai's  tii  lie  iiii  diiulit  that 
llieic  is  a  ready  market  at  the  proeiit  tiiiie.  fur  all  the  ashestiis 
the  mills  can  i)r(iiliiee,  as  there  is  im  surplus  uiisuld  (in  haiHJ  at 
aii\  (if  I  he  mines.  N'ew  applicatidiis  and  uses  fur  t  he  asiiestds  arc 
lieiiiL;  discdvered  ediit imiall\  .  (•.■-peciallv  since  the  paper  stdck  iir 
ihe  >h(irt  filire  has  hecii  put  (in  the  market,  throusxh  the  im- 
lil'd\('d   liiethddsdf   separatidi). 

l're\i(ius  writers  on  thesuliject  ventured  to  predict  that  other 
cduntries  like  l{us<ia  and  .\frica.  where  miniii'i  was  carried  on 
on  a  somewhat  eMcnsixc  scale  some  si\  or  eiirht  years  ai;o.  would 
ill  time  successfully  compete  with  the  Canadian  mines  and  that 
the  monoply  so  tar  held  liy  the  latter  would  lie  weakened  and  even 
destroved  and  ih.'it.  as  a  coMsei|iience.  the  prices  would  drop  to  a 
lower  liiiuic.  Ndlhini:  of  the  kind  has  happened  and  althouirh 
new  discoveries  of  asliestos  are  frei|Uently  reporled.  they  have 
iinarialily  proven  of  unimportant  extent  (ir  of  unsuitaMe  i|iiality 
and  the  pidlitalile  extraction  of  larjie  (|Uaiifiti('s  of  the  mineral 
is  sdlely  cdnlliied  td  Canada.  .\s  an  evidence  (if  the  faith  in  the 
I'uture  (if  the  Canadi.'in  indu-lries  it  may  tie  meniioiu'd  that  a 
pdwerfiil  .Vineriean  Coiiipan\'  has  not  only  aci|uireil  some  of  the 
best  ashe-tos  iiiiiies.  co'crin;;  lame  tracts  of  lirst  ' '.iss  (iround. 
hut  lia\c  |iut  up  the  largest  .'ishestos  se])aratinir  pl;i..l  in  the  dis- 
trict and.  prolialily.  in  the  world  with  a  view  to  increasinf:  the 
output  necessary  to  meet  the  increasiiifi;  deiiuiiKl  at  the  ])n'sent 
time. 

'I'lie  prices  per  toll  at   present  ai'e:  — 

.\(..  I  cniclc «I7")  l<«  *-'IKI 

.\(.    II  criidc     11(1  t(i     I'.'.'i 

I-ilirc  .\().  I  (,~|i('('i!il)  ...  7-')  to      ,S() 

I'll. re  N.I    II  .-.() 
1  line  .No.   II 

Mlirc.Nd,  l\        jiapcr  >l(i('K         Jll  te       '.'■') 


£ 


k'Vi 


'^-}jcm^^^m 


■  rvTIsTK  s, 

''"'"■  ''"'I  '•'■""■'     "■  "^"i''"  ..;■:  v;.iii,.s  .in,..  ii„.  ,■„„,„„.,„•,.- 

I'K'nt  nt  th,.  indiisir    in  i  Vs()  mr^  lm  .    «,  in  tlir  r..ll,,ui,iiri;,l,|,..  ,■,„„- 
pilr.l  l,y  111..  Sccli..),    .i    ■liiH-,  <;:.,,!.    .-i,.:,!  Siirvcv  uiCaiK,,!:,:    - 

I'lloDll  TIIIN    OK   Aslli:>.,,       I\   Cvv  MM,    |  SS|  |.  |  s' C,, 

<':ilclli|;n-   \'c;ir                                                                  Tnllv  I       , 

(-'.IMMI  II..    I  '""■ 

is>:^                                         :,['!  •■-■'■■■■" 

iss-,                                                             '■'"  rvo'ir 

iss,;                                   r;-!.'"  ".•Ill 

IV.l                                                                                                      ■'^'J  I /-'I'll.-' 10 

|S(,.                                                                                                                                           "-'•'  '."m,N7N 

s.'n                                                                      "■"'>-'  -'"M.ij 

s,',                                                                         '■'■•■i-!'  .iio.i.-.r, 

s.-                                                                          "■"■■<'»  i.'n.sj.-, 

•^.l-'*>  .|I|N,I7.1 

I'hoim  <ti,.\  ,n  .\si,i:sT(.>  a.m.  Asiiisii,    in  Cvwih,  1  v.m;-|;iii|. 

(':llrllil:ir  ^■(■ur                                                  'I'lills  i'  ,|,, 
(L'.(«M)ll,s.>  ■"  '  ■ 

ivtr.    Ashi.st.is ,.,.,,..,  .........s 

»    1      ,-                  l.V-('_  .>'r>..)JS 

•■^■-'"■''"' 17.-' 10  |.-,.M(| 

IVl'.l.     .\.sh,..M„s I--,,.)  ,,,_..,. 

■^"'"■^•"■-                                                                   7.71ii  17. .■II 

'"""•     M-':- 21..I21  7-1  sMi 

'"""•    ■^'-;:- :v2.ssu  i.jis,,;n 

■^'^'"■'^"•' 7.SJ.-i  11.111 

"•"-■     -^f-"" •«'•-'"  '.l^'i.''-- 

■^'■'"■■"'i'' 10,l!17  J]  MM 

''"••*-^t"^'"^ •''•'^"  '"^>^s 

•^■'''"•■*"'' 10..-1IS  i:!,s(i!j 

■    •^■^  ■<^-'''.'- .■<..,iiti.s  1.1. VI, .-.tit; 

-               _Ash..sll|. ,;<„^7  ,.,,m,. 
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Mr.  Olialski,  i)|' ih(.  1  )c|>ai'l  iiiciit  of  Lands.  Mines  ami  rislicrics 
for  the  l'nivin;'c  of  (^iichcr,  trivcs  I  lie  followiiif:  statist  irs  for  tli.' 
last  fdiir  years:-  - 

l!K»t  liHlJ 

'lens  \:iliic  'Pons  \mIiii' 

''"iilc  .No.  i  J.d.s.-j  S      :US.,-,7i)  l.;j|<)  <;      JU).I(II 

('null' .Nil  II j.ticd  jfi.i.s."..')  .j.iiii  ;«).")  :{r_' 

•■'"''"■ ii,ii.>:»  i.-)(),ni:f         i.-.,.">(r.'  iil'3.s,s 

Taper  .stiuk 1  l.ll.Vl  JII.Cs.s  ]((.(i.sj  L'lU.sC.it 

:{.i.i.'>ii        .«  1. -.'7 »..{!.">         .io.rKJi        ,<  i.i(ii,(t7() 
A.slipstie ti.,s;<i  10.11 1  <t.7ni  rj.7.s;i 

VMKi  liHM 

Ton.*  Viihie  Toils  Value 

<""iil''  Ne    I  <»;«(  «      1I7..S17  l,(lt.->  L'.->1  MS 

Crude  .No    II 2,;^.-,  |  ■.'.'7,!M!t  •.".7'.'7  L'H.")'.tlil 

•■'i'>ie it.tMd  ;tl  I.JIS  7.771  •-'Jit'sOl 

I';tper  stork l(i.;iJ7  ■.•.'I't.ir.c,  L>:i,.-i;iti  -t:i!t._'i.") 

-"'.-'•il  !>Ili,<t7()  ;t.").17'.t  l.ls(..7'.i.-> 

Aslieslie OIMK;  l.j.JltJ  l.i.llO  lH.lJt 

Aecdnliiif;  to  these  statistics  tlie'lotal  |iro(lnetion  of  tiu'  mines 
for  tiie  years  lllOI.  l!l()L'.  l!t(«an.l  l!»(')4  is  eoiiiposed  approximate!  v 
()f:— 

Hi  S.">()  tons  of  crude. 
■I7,.")S0        ••       fil.re. 
til, KM)       ••       paper  stock. 
:j'.t.(i.')()        ••       :islM..Mic. 

Total  .  ..    lti.S,4,S()  toiL^i. 
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sTATis  (11-  Tni;  iNi)r>Tifv. 

.NiKvtliciiitnMliictiuiiof  iiirrl::micals(>|iarat:oiiuliicliliasriiali- 

lc(ltli(M,i„.|-iil..rst()fxtra(-    tli,.  -.mall   lil.iv  fr !  lie  laii;.. , lumps 

(•o\crii,>;  in  sutno  Ideal!. ics  valiial.lc  firoiind.  the  itulustry,  as  a 
wlii.ic,  lias  taken  an  all.i.reilier  ililTeiviit  aspect,  in  fact  ii  has  heen 
rvvohitionizeil  in  every  .iireeli,,n.      Many  mines  wlneli  uere  ucik- 
injrcn  pnui-ni„,nMl  ami  eoiild  ikH  pnMlnce  i  Ii..  i)etler  quaiit  ies  have 
had  a  chaMceK.  realize  on  I  iiealiun.lant(|uanl  it  ies.if  small  fibre,  while 
the  larger  companies  could  turn  the  immense  dumps  into  reali/ahle 
assets,  thus  addini:  <onsi(leral)ly  to  their  yearly  dividends.     Since 
the  year  ISitH  the  demand  for  til)eri/.ed  ashes'tos  has  steadily  iii- 
(■rea...e(l  from  year  to  year  owing  to  the  ruiinerous  new  applications 
<|f  the  lower  firad..s.     .\,lditions  to  the  already  e.xistin^r  ,„ii|s  h,.,ve 
liccn  made,  new  ami  more  modern    nulls    desigtK'd  and  erected, 
thecapacityof  theininiiifi  plants  increased  and  theresull  <.t  hat  W(' 
po.s.sess  today  an   industry   which  is  one  of  tlu'  most    pnunineiit 
■(■on(uni<.  resources  of  the  country.      In  order  to  appreciate  Letter 
the  rapid  advau.v  made  for  the  last  eight  years,  it  m:;v  l.e  men- 
tioned that,    n  ls<»t;,  only  six  mills  ^u■n^  in'operation.  with  a  total 
inaximu!..  .apacity  of  approximately  <l(ll)  Ions,  while  today  there 
are  not  less  than  sixteen  mills  in  existence,  with  a  comhined  max- 
imum cai.a.ity  for  treating  :{..-,()()  t„„s  of  asbestos  rock  per  day. 
ai.d,  if  all  the  (ilans  of  the  larger  companies  working  in  the  district 
are  realized,  the  capacity  of  the  imlustry  will  be  increased  during 
the  year  I'MK,  to  4..-)()()  tons  of  asbestos  rock  per  .lav.      It  must  be 
inention.'d.  h..w..ver.  that  .s.un..  .>f  the  smaller  mhi.'s  w.)rk  only 
intermitt.'ntly   an.l   that    a  .steady   i)r..,lucii.,n   of  asb..st..s   from 
these  s.)ur.'es  cannot  !).■  reli.'d  upon. 

There  ar...  alt.ig..|h..r.  fou.-t.^eii  c.mipanies  im-.)rporat.Mi,  .if 
which  ten  ar..  .ip.Tating  th.'ir  mines  and  mills,  employing  ab.Mit 
1,.")0()  tne';.  ,\t  present  I  h.'re  is  a  shorlag.'  ..f  g..o,l  min.^rs  an.l.  at 
th..  time  of  th.'  visit  .,f  th..  writ.T.  it  was  .lilticult  t,,  „,„.,.at,.  the 
mills  ami  mines  t.)  their  full  .-apacity  ..n  this  ac.-.Mint.  The  wages 
pai.l  for  1!H«  am.iunte.l  t.i  ai)out  StlO.OOO. 


Ni 


(■|IA!Ti;U   \. 

Asbestos  Mines  and  Prospects. 

riii;    I'M  i;rii  Hill   ih^timi  r. 

Tlicrc  arc  t'dur  coiniiaiiics  uorkini;-  in  tin-  nva:  The  .iMlnwun 
Asl^rstos  Cn..  lli,.  l\r\\  AshcsKis  Co,,  tlic  Wiu-  \U;<-.  A-lM-tn^  !',,.. 
ami  the  licavcr  A^licslus  Co. 

Till  Jiilnisnii  .I,s7(i.s7i)\  ('iiiiiiHtini  claims  lo  I,,'  llii'  iji-i  iirojinci- 
of  aslicstos  ill  tlic  country,  liaxin^^  conmn  nrc,|  as  laiK  a-  In77. 
Its  or<;aiu/;alioii  took  j.lacc  in  IsTU.  The  work-  arc  -ituaic.l  on 
tlic  northeast  jxirtion  of  lot  L'7  of  the  si\i  h  raiii^c  of  ih,.  hcMi-hip 
of  Thctfonl.  The  Cotiipany  owns  ovi^r  j.JHlii  ai-n-  lA  a-lic-ios 
lan.l  in  this  and  in  the  !51ack  Lake  area,  'i'hc  Hell  ;ini|  the  Johii-on 
coinpaiiics  arc  workinii  one  jrrcat  i|narrv.  the  (livisioii  lii'inu'  onlv 
a  small  ser|)entin(>  ridfic  in  the  direction  of  the  east-wc-t  line.  'I'lie 
.lolui.son  (|uaiTy.  at  its  ileepcst  point,  is  approxiuiatdv  Iti.")  feet 
wliich  is  rcaclicd  hy  several  terraces,  which  lorm  ih  ■  ha-c-  for  the 
divisional  o|)erations.  The  shajic  and  i!iiiieiisioiis  ,,i  the  (|uarr\ 
are  shown  in  Ki;r.  7.  Sevei,  ;al)le  derricks  are  in  o|ieraiion  and 
most  of  them  are  centrally  locatcil  on  one  si.l,.  ,,f  ihc  .|ii,'irr\-,  iliiis 
facilitatinu:  the  lioi-;m<r  of  the  rock  and  it-  transport:^!  ion.  The 
iHKirry  shows  sometimes  small  dikes  of  a  whuish  frraniiliie.  rminiiii;- 
thr(tU};li  the  formation  in  irrciiular  fashion.  Near  one  of  these 
dikes,  hetween  the  two  main  pits  .J  and  li.  an  oiiicrop  of  a-l>e- 
tos  can  he  noticed  and  it  is  stated  that  this  spot  iiroiluced  a  very 
lar^re  ainonnt  of  lonjr  silky  fihre. 

This  rich  jiround  extends  to  the  eastern  <|uarr\-  />.  where  a 
close  examination  of  the  walls  reveals  the  existence  of  a  larire 
nuinher  of  asbestos  veins  with  loiiti'  lilife  in  a  massive  dark  i;reeii 
serpentine.  The  i)erc(>nlaf;e  of  crude  in  this  y\\  i>  |,j^li  and 
ap|iears  to  I.e  innch  hiirher  than  ui  most  of  the  mines  ,,|'  the  district. 

In  the  western  pit  .1  a  .LM-anulite  dike  runs  thnmiih  the 
serjtentiiie  in  a  northerly  direct  ion.  exteiidin.u'  into  the  Uell  pit ,  and. 
near  this  dike,  the  serpentine  ap])ears  to  he  rich  in  ashcstos  veins. 
yieldiiifr  frood  millinjr  material. 

The  ext(Mision  (tf  asliesios-he.-irinir  firound  towards  the -outli 
is  established  by  several  outcrops  which  were  ;iccidcntally  dis- 
covered in  makin<;  a  de(>p  ditch  for  a  pipe  line  to  the  new  mill. 

The  oiitpit  of  millinir  material  is  handled  by  two  mills,  one. 
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the  old  mill  near  the  wotciii  (iiiarrv,  liaviii;:  a  capacitv  of  apjiiox-^ 
iinatcly   100  tons  and  aiiotlicr  mill.  (;f  recent   ilate.  willi  a  ca)  ac- 
ity  of  -JOO  tons  in  doiihle  sliift. 

Some  of  llie  old  dninps  arc  also  worked  over  and  all  the  i.'oo.| 
material  is  s.'iit  to  tlie  mills.  The  plant  in  the  old  mill  consists 
of  two  horizontal  boilers,  one  ."lO  h.p.  mill  engine,  drivin;;  a  rolarv 
dryer,  IS  feet  Ion-:  and  HO  inches  in  iliam..  dynamo  and  irusher 
and  another  mill  enfiine  of  !)0  horse  power,  driving  the  mill  proper 
containinj:  two  Hlake  crnshers.  two  pair  of  l.elt  rolls,  i)ickini;  taMe, 
tiherizers,  screens,  hlowiTs.  et<-. 

Till  -.'OO  ton  mill  is  located  in  a  soiitheriy  direction  from  the 
old  mill.  The  mill  etmine  is  a  250  horse  ))ower  Corliss  en<;ine,  is 
inches  hy  -iL'  Miches,  fed  l.y  two  hollers  of  :!.')0  horse  jHiwer,  .Ml 
the  fines  of  the  mine  are  dried  in  a  rotary  dryer  located  near  the 
mill  and  driviri  hy  a  lo  horse  power  slide  valve  eiifiine.  In  the 
summer  season  much  of  the  lines  is  dried  on  a  hir<;e  |)latform  close 
to  the  rotary  dryer  and  it  is  claimed  that  hy  this  arran<;enieiit 
coiisiderahle  expense  is  saved  in  hot  and  dry  seasons. 

The  mill  process  is  the  followinir:  The  rock  fjoes  (irst  ihrou.!;h 
a  lilake  crusher,  from  here  it  drops  on  a  pi>  kiiii;  tahle,  where  hoys 
pick  out  the  waste  rock.  No.  I  (ihre  for  cohhini;  and  any  iron  that 
may  have  accidentally  dropped  into  the  rock  material.  It  passess 
then  throimh  a  second  Hlake  crusher,  from  there  over  shakiii^^ 
screens  to  a  pair  (if  jreared  rolls;  then  attain  over  a  shakinj;  screen 
to  a  pair  of  helt  rolls;  after  this  the  loo.se  fihre  is  t::ken  up  hy 
suction  fans  while  the  residue  is  treated  in  two  cyclones.  Two 
dynamosof  12.')and  L'.Jt)  li<rhfs.  respectively.  sui)|)ly  lifjtit  and.inth<- 
day  time,  jimver  for  the  lar^e  machine  shoj),  which,  is  e(|iiipped 
with  all  apiiliances  for  makin'r  new  machinery  and  most  of  the 
rejiairs.  Haulage  is  doiit-  hy  side  (himpiiiK  cars  holdinj:  ahoiit 
four  tons  each  and  drawn  hy  small  >,'eared  locomotives,  system: 
Smith. 

The  dumpinir  vn'nnd  is  placed  outside  the  ranire  of  the  |)resent 
workinjrs  in  a  southerly  direction.  .\s  there  is  no  slopin.;  ground 
on  the  property,  all  the  tracks  to  the  new  mill  and  dryer  are 
elevated,  a  lariie  part  ol  them  heinj;  on  trestles,  thus  allowiiif;  tiie 
rock  to  he  dumpe(l  directly  into  the  ore  hins. 

Ajiart  from  the  above  mentioned  main  huildinns,  there  are  on 
the  jrroutid:  two  very  l.arfre  store  houses,  carpenter's  shop,  j;irls' 
cohhiiif;  shed,  men's  cohhinj;  sIkmI  and  a  number  of  small  buildiiijis 
I'or  hoists  and  accessories. 
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It  ni;i\-  he  s;ii(|  lliiil  llic  .Idliii^iMi  ('iMiip,-in\  i<  oiii.  dt'  tin-  iiiii>t 
succcs-iful  (Miinpiin:.^  in  the  (li>lricl.  haxiriLT  piii.liiic'l  ilic  laii;i'-t 
(|iMlltity  of  Clinic.  Their  prr):lnct  lia^  alu.u-  iiccn  |-ci;Mrilcii  :i- 
one  of  tlic  l)cst  on  tlic  niarkct. 

'I'lic  M\craj:c  nnnilicr  ''f  pcr^Dn^  cnipiii\-cil  in  the  .-'inimer  i> 
ahoiit  JOO  iinil,  in  the  winter.  !.")((.  allot'  whuni  li\e  near  the  mine 
in  cornfortalile  lionses  owiieil  hy  the  eonipan\'.  'I'he-e  hiiii>es  fnrni 
a  conspicuons  part  of  the  town  u\'  Theiford.  their  nial  and  clean 
condition  conlrilnitinir.  in  a  larue  measure,  to  the  'generally  com- 
fort!ilile  appearance  of  that   place. 

Tlii.-i  compatiy  also  owns  atid  operates  a  pioperi\  and  mill 
:it  Mhick  f-ake.  which  will  lie  dealt  with  under  the  I'.lack  L.ake 
f;ron|>  of  mines. 

77/ (  li(  II  Axlii  "tiix  (  'dill  j  III  HI/  comnieliced  its  opei  at  ioli>  in  I  SMI. 
It  took  over  the  husiness  of  John  Hell  it  Son-.  asl>esto-  niatiulac- 
furers.  and  the  freehold  ashestos  estates  at  Tlietford.  Ilavdcn  and 
Helmina.  in  the  townships  df  Tlietford  and  Coleraine, 

The  company  has  heeii  \ery  successful  finiii  the  -tart.  di\  i- 
deinls  as  hifrh  as  22 h'  ,  lia\in;:  been  paid  on  its  >lKire  capital  of 
t'L'OO.tMM).  .Mr.  Thomas  Slieriden  was.  until  his  death  early  in 
1S!I'_',  the  resident  manajier.  Mr.  ( !eor;;e  Smith.  .Ml'.,  tic  ptv-eut 
manaiicr.  su('ceede(|  him.  This  company  was  diie  of  the  liisi  to 
realize  the  importain-e  of  mechanical  treatment  of  ;i-lie-io^  rock. 
The  tiiain  opertitions  were  carried  on  im  lot  27  .\.  rani;e  \'.  It  h;id 
in  store  from  its  earlier  operations  lar^e  dumps,  u  hich.  on  account 
of  havinii  heeti  placed  close  to  the  ipiarries.  tiol  nnl\-  i'(i\cred 
valuahle  jiroimd  hut  interfered  with  the  progress  of  the  wdtKs. 

The  reworkinj;  of  these  dumps,  which  represented  a  \ahiaiile 
asset  not  alone  ciTected  'heir  remo\'al  hut  proved  a  protitaMe 
undertaking.  In  Is!).')  a  mill  was  constrticted  for  I  he  treat  uieiii 
of  aliout  lot)  totis.  Since  then  a  irreat  manx  itiiprox  riuetiis  and 
additions  have  lieen  made,  the  present  capacit\-  lieiiii:  -"i"  ions  in 
a  <loul)le  shift. 

The  main  pit  is  aloriffside  the  .lolmsoti  mine  and  has  iiitaiiu'il 
a  depth  of  170  feet,  an  averajre  width  of  17o  feet  and  a  leniitii  of 
•'ilKI  feet.  (See  {'"ii;.  7).  Tlu'  hottcuil  of  the  pit  is  c{mipose(|  of  a 
numlier  of  terra'^es  from  which  all  operations  are  carried  on.  .\uiii 
crous  asbestos  veins,  produciiifi;  tirst  class  ■..illinir  tnaterial.  occur 
conti^nioiis  to  a  uvamdite  dike  ahout  the  middle  of  the 
ipiarry.        \'erv     sulistanlial     \-eins      of     asliestos     can     .il.-o     lie 
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iinticcd  ill  the  iinitlu'MstiTii  rui'iiiT  nf  till"  pit  atiil  at  several  places 
ainn;:  tlie  iKirlherii  wall  in  a  iiiassi\c  dark  i:ra\-ij;reeii  serpentine, 
sliekeiisided  in  places.  In  this  cdnnecl  ion  it  may  lie  >laieil  that 
pre\i()us  writers  >iippiise(l  the  northwe>tern  port  inn  ni'  this  prn- 
jierty  t<i  lie  practically  devoid  of  all  ashestos.  and  that  all  the 
lie^I  >:round  was  situated  towards  the  southeast.  'rhi>  i^  not  in 
accordance  with  the  fact-.  .Apart  from  the  \aluaiile  occureiuc  in 
the  nortlnvestern  <'orner  of  tiu'  larue  pit.  recent  de\elopment 
"<iil<  in  a  northern  direction  from  the  main  pit  has  di^-clo-ed  a 
'ticicli  of  \aluaiili'  jrrouiiil  as  indicate(|  on  i'ii:.  7  and  operations 
are  now  heiim  pushed  on  these  oiiti'idps  witii  a  \  iew  to  connect  the 
Uew  witii  the  old.  lar^'e  pit. 

The  latter  is  ei|nipped  with  11  inclined  cable  derricks,  all 
located  on  the  northern  side,  five  douMe  ami  lliree  siiii.'le  drum 
hoists  and  se\eral  Iniom  derricks  for  the  removal  of  olil  dumps. 

()nl\'  No.  1  (|ualily  is  colilied.  the  lialaiu'e  of  the  ore  is  sent 
to  the  mill  for  treatmetil.  Haulajre  is  done  hy  three  geared  loco- 
moiixcs.  (Sy-tem:  Smith).  The  uni(|Ue  t  \  pe  of  the  latter  was 
r\ol\ed  practicallN-  from  the  scrap  liea|).  a  dismantled  hoi.-tiiiu 
en-ine  lieiiiir  converted  liy  .Mr.  Smith's  inj;enuit\-  into  a  haiid>- 
and  scrviceahle  locomotive.  Side  dumping  cars  of  three  and  a 
half  ton-'  capa'aly  are  used  for  transport. 

The  large  mill  an  I  all  the  dum|)ing  ground  are  localeil  in  the 
northea-lerii  part  of  the  property,  which  is  reached  hy  a  narrow- 
gauge  railway  cros-jig  th"  (iuehec  Central  l{ailway  hy  a  suh- 
stantial  overhead  hriilge. 

There  are  two  separate  power  plants  on  the  propertw  one 
located  near  the  l>ig  (piarry  and  the  other  one  near  the  mill.  The 
fust  one  consi>is  of  two  horizontal  boilers  of  a  capacit\  of  llM) 
horse  power,  which  feeds  all  the  hoists.  The  other  comprises  the 
plant  of  the  large  mill  ami  consists  of  two  Laurie  Corliss  engines 
of  l.jo  and  2.")i)  horse  power  respectively,  two  light  dynamos,  an 
eight  drill  air  compressor,  several  smaller  engines  atid  four  hori- 
zontal hollers  with  a  capa<'ity  of  oOO  horse  jiower  with  force, 1  draft 
ami  Dakiii  feed  water  attachment.  The  mill  has  a  capacity  of 
'_'.■)()  tons  of  asbestos  rock  and  contains  four  crushers,  two  Hlake, 
one  (iiLies  and  one  Dodge;  also  f<  ur  cyclones.  'I"he  rotarv  dr\er 
has  been  replaced  by  a  steam  pipe  dryer  and  it  is  claimed  ihat 
this  new  method  of  drying  has  not  only  eliminated  all  danger  from 
fire,   but    is   also   very   eliicient. 

In  the  mill  of  the  Uell  Asbestos  Comi>any  the  cleaning  of  the 
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tili|-c  friiiii  <lll-l  alul  s:ili(l  is  |)fii'i)riuri|  (iTrciiM-lv  |.\  ;i  niiiniirr  ii|' 
>|)fi-i:il  •!|i|i;ir;itu-.  :in(|  it  is  .•ickiiuu  li'ilircl  ili.u  -Air  lilni'  |it(i(|urfi| 
III    tills    niill    i~    of   sii|it'ri()i'   <|ii;ility,    (•iiiiiiiiMiiiliiii;    ;i    hmli     iinrc 

III   llir   lMirn|ii  .111    llllirkcl . 

In  (inli'f  Id  ic-l  the  lV;i>iliiiit\  iit  iiiii|(ri;riMiii(|  uoik,  uliiili 
wiiuld  !)(■  (if  s;irci;il  :ii|\  aiit;i;i('  in  tlir  \Mlilir  time,  a  -liaft  lia-  liccii 
^iiiik  in  a  imrthiTiv  'lircctiini  frdin  tiir  main  .|iiair\  in  a  iji'iiih  of 
fiL'lity-scvcii  feet.  *;(■^•(■I•al  liiltiilftMl  fret  iif  ilnftv  uiiv  tun  in 
l'iiimI  aslicsliis  lii-iannl.  hut  it  apiicars  that  tin'  (Api  iimcnl  ua-  ikiI 
-ili'ccssfiil. 

Of  other  l)uili|iii;.'s  on  the  |ifo|)crl\  may  he  meiiiioi'eii:  a  lii>t 
eias>  macliiiie  ami  ear  rejiairin;;  slio|),  a  iiiilhvri:;iit  -  -liop  aiiil  all 
accessories  inciileiital  to  an  iiniiertakin^  of  t  liai  cliaiaiter.  Al.out 
'_'()()  men  are  eiii|'loyeii. 

'/'/((  kilHI  /)/-(i,v.  Ailxxltif  ('mil jiiiiii/.  'I'lii^  eoi'i|iatl\-  i-  \\oikiiii; 
close  to  tlie  Mel!  |ilt  on  lot  L'(i.  ranfTes  \'  and  \  I,  (>ee  1  iii.  7l. 
The  main  (inarry  is  7lM)  feet  lon^'  and  l(i"i  feet  deep.  « iih  an  a\iiaire 
uidtli  of  L'llO  feet,  the  main  direction  of  the  \Mirk~  heinir  .\.\\  ,    III  . 

This  (piarry  lias  heeii  in  i.peration  for  ahoiit  tuetit  \  -li\e  \ear». 
work  ha\  in;t  heen  he^run.  In  ls,"i).  on  a  little  riilire.  w  here  the i|uarr\ 
now  lies.  It  is  rc|)orted  that  this  lari;e  (piarr\-  h.i-  eontrihiited 
ahout  one-third  of  the  total  |)rodiiction  since  the  inception  of  the 
industry.  .\  section  of  the  pit  alon^r  its  main  strike  i>  -hown  in 
i'lH'.  S.  Work  towards  the  depth  and  the  side  i>  londm-ied  fii>ni 
a  iiumher  of  terraces,  some  of  them  ha\  injr  a  depth  of  fort  v  feet. 
Till'  Xo.  1  crude  from  this  pit  is  of  excellent  ipialit\-  and  i^  ~peciall\' 
hand-cohhed.  wliil  'I  the  other  material  >:oe^  to  the  mill-.  The 
(piarry  is  operated  !■>  nine  cahle  derricks  of  the  tail  ropi'  1  \  pe  ;ind 
the  same  mimher  of  powerful  hoistinj;  engines. 

Steam  for  hoisting:  is  jrenerated  hy  a  snudl  holier  plant  in  the 
\icinit\-  of  the  works  consist  iii;i  of  two  boilers  of  a  total  capacity 
ot  loO  horse  |iower.  All  machine  drills,  eleven  in  miniher,  are 
ojierated  1  \-  compressed  air  from  a  It  drill  compressor  located  in 
the  new  mill  huildin^.  The  diimpinj;  jiround  is  lo<-ated  in  the 
northern  end  of  the  property,  rail  connection  liavim;  heen  estah- 
lisiicd  with  the  tnine  l)y  an  overhead  hriilj;e  (Her  the  l^"'''"'''  Cen- 
tral  Railway. 

Tiic  rock  is  transported  hy  three  jzeared  locomot  i\ o.  (.■Sys- 
tem: .'^inith).  and  seventy-fi\'e  side  diimpiiif;  cars,  holdiiiir  four 
tons  each. 

There  are  two  inills  in  operation:  the  smaller,  and  older. one  is 


!!_' 


I-m:iIim1  un  Ihr  s.Hill,  si,|.'  aii.l   Ihr  new   l:ir«>.  mill     .,i,    l|,r     n..rlli 

M.I.-  of  tlic  (iiicl»-c  Ciilnil    Uaihv.iv  Ir.icU   ( |■i^r.  7)       •pi,,.  ,,|,| 

mill  liii-i  a  capacity  of  a|.|.n)\iiiiMt..|v  I.'.",  inn<;  it  i-;  diivni  l.v  a 
Itl  \  :{ti  inch  Cc.rliss  engine  uf  l.Vi  |„,|«,  |M,«,.r,  l',.,i  l.v  ilirvc  l,.Hl,r, 
"fa  total  ca|.acity  of  L'l.'.-,  li,.rM-|M,u,.r.  The  ii.'u  null  ha,  a  rai.. 
acity  of  .")tKlioiis(lail\.  ixirncii  In  a  |.oucrfiil  l.aiiiic  cio,,  ,-,,ni- 
pouii.l  cri;:iiic.  IS  \  :;t  \  «_>  inchi-.  of  .-,(M)  hots,,  power.  f.,|  l,\  .-, 
>('t  of  live  l.oilcrs  with  a  total  caparilv  of  sr.'i  liof^c  pn,v(  f,  uilh 
the  iiiiluccil  automatic  ilfiifi   ~\~tiiii. 

Thciv  afc.  oti  ati  a\ciairc.  I7.'>  tiini  ciiiplov,.,!.  The  iv  i.|,ni 
inaiiafTcris  Mr.  H.  Mrmictt.  Since  the  tir-t  of  .January.  lliD.-,  the 
nun.'  and  the  whole  plant,  lojretlier  \«ith  ahoiit  l.dltil  act.-  of 
:i-he>(.i>  laii.l  in  Thetfor.l  an.!  Black  i.ak.'.  pa-cl  ititoth..  p,,-.e.- 
sionof  .Mr.  II.  .\i,  Whitn.'v.  of  lloMon.  \Uv  head  of  the  \hierican 
.\sl.esto>  Company  operatiiii;  at    Ulack   Lake. 

/ //'  /{'iinr  .l^■/.■'v^..^•  ('iinijHiini  ua-  ini'orpofati'i!  in  |S!M)  The 
rresiileiit  of  this  Cotupaiiy  is  .Mr.  I!    II.  Martin,  of  \eu   \ drk.      .Ml 

the  works  are  situated  on  lot   :;i.     ranire  f.  ( 'oh^raitie.   ( ntv  of 

•McKantic.  ;•  the  trac'k  of  the  C2uel.ec  Central  Uailwav.  (,ne  half 

niile  fron,  .etford  station.  Operations  in  the  mim.s  atv  s.,., 
pcnde(|,  l.ut  the  mill  is  fed  intermittenllv  from  dump  material, 
whu'h  i-  piled  lip  ill  I;,, -ire  masses  1,11  III,.  prop,.rt\.  The  whol,. 
inillinfT  and  mining  plant  is  .•,.nlrallv  hicati'd  in  th,'  imm.Mliate 
\icinit\-  of  th,'  pits.  The  mill  l.uiM'mr  is  four  st,,|-i|.s  hiirh,  uiih 
addition-  for  l,oi|,.rs  and  all  in.-iehin,My.  (I''i^'.  lit.)  Theiv  atv 
thr,M.  horizontal  l.oih'rs  with  a  total  ,.apaciiy  of  :{7.")  hors,.  p,.uer 
for  mill  work  and  another  l.att.^ry  of  two  l.oil,.r.s  with  a  ivipacilv 
of  L>2.".  hors,.  pow,.rf,.r  .-dl  th,.  lu.i-ts  and  a  1  \  drill  air  l■,lnlpr,•s^,,r. 
A  :i(»(l  lifiht  dynamo  dri\,.n  hv  a   ].">  horse  power  i.ni;iiie  fiir- 

nishi.s  li-ht    for  all  th,.  works.     Tli,.r,.  ar,.  itistalh.d   thr h.ul.l,. 

drum  hoists  fur  the  ,.p,.ration  of  the  derricks  and  one  sitmde  dr 

lioist  f..r  an  ini-lined  tramwav  to  haul  up  the  milliim  nnlerial  to 
th,.  upp,.r  s|,,ry  ,,f  th(.  mill.  Four  ,.al.l,.  ,|,.rri,-ks  ,.f  th.'  tail  top., 
svstem  ari'  uscl  in  th,.  ,.p,.rati,.n  of  thi.  |'',s. 

.A  rotary  dryer  .{.")  f,.ei  loni;  is  placed  in  a  si'parate  siu.ill 
huildinj:  ciiistnicted  ,.|itirely  ..f  iron  and  the  mat, rial  is  ,arri..d 
up  l.y  ,. levators,  to  the  crush, .rs.  The  mill  contains  tliiv,.  latL'c 
jaw  crush, .rs.  two  pairs  of  |...rru,L'at,.d  rolls,  om-  rotary  i.u-her, 
two  ,.ycl<.n,.s  and  eleven  fans  with  a  niiml.,.r  of  siiakinj;  scn'i'tis, 
collf.ciors,  ,.(,..  Xhi'  same  is  ,lriven  l.y  a  Corliss  eiiifiiK.,  js  \  \> 
inches,  of  2.')U  hoiM.  power.     Th,'  capa.'ity  of  the  mill  in  a  doiil.l,' 


-liiCl  i>  L':.(l  tni,..       All   Ihr  |iil«  l,rili-  illi,|r|-  w ;  i,.,-,  i va  nillial  Inn 

(it'  iIk'Iii  ciiiiM  III'  in.'uii'. 

INK    m.M   K     I    \KI      MIM  - 

Oil  till'  main  mTjichI  inc  ri,!;;,.  al.uxr  ll,.-  HarK  ,,{  i|„.  (^,|,.l„.c 
•  Viitral  l{ail\Viiy  an-  >il  iial.MJ :  I  hr  Stali.lai.l.  ihr  MahhalMn.  aii.j 
lllasLnuv  and  Montreal  mm.-  al-.i  I  he  rnin.-.  ,,\  i!,,.  |  in,,,,, 
Ilic  .lcilin-(in,  till'  S\  raciix'  ami  tlic  Anicriiaii  A-Im-Io-  (  c.ni|.aiiic-. 
ll.r  latti  r  liciliK  liicatcij  on  llii-  \n\\i[-  yrmnHi 

I  III  t'niDii  A'ihisliin  Cninixnii/.  'I'lu^  cniniiaiix  .  uliiih  i<  ,niii- 
pcisfd  uf  (Irrmaii  ia(>itali>ts.  i>  .ipnatiiiji  <>ii  a  |iru|,(ii\  ,,|'  alHiiu 
KM  acres  in  v\tvut  sitiiatcil  un  the  nnrtliw.-ii  i  n  pari  m|  |i,i«  _'7 
and  L'S,  raii(,'c  M  of  Colcraiiii'.  'I'lic  miiHv>  are  -iiiiaicd  on  a  liiyli 
ridjic  aiiiiul  one  mile  diMant  Irum  Ulack  Lake  station  and  aiv  at 

lirtvcnt    the    ino-.t    cipvatcd    in   llic  di-lrii't.   l.tiiiL'  a-   l h   a-   !t(M) 

iVci  ahov  ih..  track  of  the  liudicc  (•.■nirai  Uaiiuav.  TIh-  imrics 
»crc  ony:iiial|y  lioiiy:iit  from  Dr.  |{cc,|,  of  UccdMlalc.  in  l^ss.  |,y 
Mr.    Wcrtlicim.  of   I'Vankfort.   \\lio  iiirnc.j   the  same.  o\,r  to  ih,- 

American     .\slie-tos     Co.       (  )|)eral  ions     coinnirliced     ihc     t'oHouiliL' 

vear.  wlieti  a  steam  iilant  uiiii  air  compiv-or.  Iioi-iiim  maciiincrv 
and  derricks  were  put  in  and  a  mill  \va-  creciel  lo  mat  th,.  or.. 
Iiy  me.'lianica!  proce-s.  In  1S<(J  tli.'  min.-.  \\,ic  taken  o\er  liv 
ilie  pri'sent  ('iim|iaiiy.  Tlier.'  are  .■i;:lit  lai^'r  pii~  on  ih,-  propertv 
at  tlie  top  of  the  serpentine  ridy.'.  of  ujiicli  ilire..  aiv  worked  at 
pres.Mlt, 

I'Jiorm.iusiliimi.sonth.'  side  of  tli.^  liil!  ar.'  I.einu  workd  hm^, 
wliicli.  in  .■onjun.'tinii  with  the  aslM>i.)s  ro.k  from  ili.'  mine,  fiir- 
nish  eM-ell.'tii  milJiiifr  material,  in  all  th.'  pil>  pariv  -earns 
can  lie  oliserved,  wliich  liy  their  v\liit.'  .■oloiir  inav  Im^  ivadily  di- 
tin.iiuishe.l  fr.iin  th.'  otii.'r  .-.er|ientin.'.  The  s."-pi-miiie  in  ili.'  min.' 
i~  ot  a  Krayish-;:reen  colour,  ma.-siv.-  in  strui'tiir.'  and  is  JMird.-ri'.! 
oti  th.'  northwestern  side  .if  th.'  hill  i.\-  a  larj;.'  dike  of  ^rramilii.'. 
All  the  seams  contain  a  ^ireater  or  less  mmili.'r  .if  a-ln'-ios  viiii<. 
whi.'h  hav.',  at  titn.'s.  a  tlii.'kness  of  on.-  aii.l  .m.'  ami  a  half  inch.s. 

Nearly  all  .if  this  .seamy  ro.'k  is  ^o,id  milliiiir  material.  'I'li. 
•  ire  is  c.inveyed  to  th.'  mills  in  threi'  ton  .lumpiiiir  car-  which  are 
drawn  liy  liorses.  All  th.'  liii.'s  are  .Irie.l  in  a  rotar\  .lr\.'r  and 
are  convey. •.!  wii'n  the  asl>est.>s  rock,  liy  an  inclin.'d  railwas  .  to  I  he 
liij;  ore  liiii  of  the  mill  an.i  are  th.'r.'  antomaticall\  dum[ieil.  Tw.i 
nia.'liinery  plants  are  installe.l.  on.'  ii.'ar  pit  No.  S  .ui  top  of  th." 
hil!.  the  other  on  the  sjopr  of  ih,.  hli!  jn  the  mil!  h'li'  lii-i;-.      The 
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\.i  S  |il:ilil  iMii-i-l-i  (if  ;i  liipilrr.  lliiri'  Imi-I-^  .'iinl  {I  liMinl  7  iliill  :ur 
nini|in--cir  I'lini-  Mir  I'mir  ilir  illllU.  tl\r  r.ililr  ililink-  iif  ihr 
Elavil  \    l\|>i'  ariii  liiiir  Imiiiii  ilrirnk^  in  i'iiiniiii>^i>iii. 

riir  niit|)iil  I'  hamlliil  in  lu<i  null-,  mii'  inv  the  jiidiliii'l  mn  ut 
(ilirc  a  III  I  I  III'  (il  liiT  I  nil'  I'm'  ci  :ii|iv  \  ilr^ciiiil  mn  lO  l  lie  rviiilf  iinll 
is  uucii  (III  pairr  T'.K  Tlic  liliiTi/iiii;  mill  ri>iii;'iii»  ihr  il-iial  nia- 
I'liiricrv.  coll*!-!  iiiy;  cil'  ja«  iru»lirr-.  tiln'ii/^rr  aini  (•\i|iiiu»  uul  w 
iii|ialilr  iif  Ircatint:   i(Mi  f(i|i<  |icr  A.w.       Tlir  l">ilii    plaiii    i--  'utti 

I ij  of  tlirt'f  Imri/iintal  ImiliT^.  cif  a  intal  ra]>aiit\   of  Il'i  lior^i' 

|Miu(i'  A  'ill  lioi-r  |Hiuir  iiiiiiiH'  ilii\i'^  till'  null.  Alioiit  1  in 
nii'ii  arr  ('ni|ilo\  I'lj.  on  an  a\i'rai;c'.  in  llii'  niiiii-^  ami  inilN  Tliry 
arc  I'oiiv  riiifiitly  Iioiim^iI  in  a  lariri'  niiniKcr  of  --luall  riiitiii;''^  on 
till'  »lo|ii   of  till'  hill,  foiniiii!,'  a  villat'c  in  il>rlf. 

1  lie  \\  hole  plant  is  iiiulcr  I  lie  iiiinudialc  sii|i('r\  ision  of  Mr 
Cialii  III'  with  Mr.   Wiihli'  a-  ininini:  iiicinci-r. 

.\i'\t  to  till'  I  iiioii  Mini',  in  a  norlhwcsti'in  ilircction  i-  the 
|il'o|ii'll  \  of  till'  .liihiiiiin  Aslii  itn>i  ('itiii)Kiini  of  riictforij.  whirh  i~ 
o|ii'ralinL'  on  iut  L'll.  Thi'  main  pit  loratcil  on  the  slopi'  of  a  hill. 
i>  alioiil  JOO  fri't  |oiii.r,  17">  frri  uiili'  ami  ao|ir<>\imati'lv  !M)  fi'i'i 
ili'i'|).  Till'  iiiiiii'  is  opri'atci!  Ii\'  iiirans  of  one  liooni  ainI  one  ralili' 
lii'irii'k.  'i'lii'ii'  is  one  ,")()  hoi'si'  powiT  horizontal  lioilcr  installi-il 
at  till'  mini',  also  two  ijouMi'  ilriini  hoists. 

'ihr  iriiilr  is  all  I'olilx'il  liy  liainl  ami  the  fini's  ami  millinir  lock 
all'  iliii'il  in  a  ri>tar\  'Iricr  whirh  is  plai'nl  in  a  scparair  I'lnliliiiir 
ni'.'ir  till'  inini'  ami  aif  thru  r.'irrii'd  in  carl-  (o  the  mill.  Thr  latter 
is  a  I'lrire  liiiiMini:  four  stories  hitih  ami  consists  in  the  main  parts 
of  two  crushers  of  the  .lau  type,  t liree  pairs  of  licit  mils,  two  tilier- 
ixers  (one  siiujle  ami  one  iloiilile).  a  nuniliri  of  sluikinn  screens  ami 
all  accessories  for  niiniiur.  The  niillui;  roci-.  is  delivereil  li\'  an 
clt'vateil  tramway  to  the  ore  liin.  which  is  placed  .'it  the  upper 
stor\-  of  the  mill,  while  the  lines  .ile  ileruereil  lielow.  The  lioiler 
jilant  is  composed  of  two  horizontal  lioih'rs  of  \-'i  hor-e  power 
each,  with  a  feed  water  lieati  r  attached:  there  are  two  null  en- 
gines, ("icli  of  them  is  a  tamiiiu  coinpound  eliirme  of  lot)  horse 
power.  The  mill  is  lighted  hy  elntricitv  <:ener;ited  liy  a  llt((  lit;lit 
dynamo  driven  liy  a  small  ten  horse  power  !iii;li  speeil  eni;ine. 
The  whole  mill  i-  heated  t)\   a  Mci'lachren  heatilii:  apparatus. 

The  cajiacity  .)f  the  mill  is  '_'•")()  tons  in  a  doiilile  shift  There 
are  no  cyclones  used  in  this  mill,  the  lit>eri/iii^  is  performed  by 
iK'atinil  appurat'is.  such  ;is  illustr;lted  in    l■"il^  '_'!) 

77(1    aidnf/oir   and    Monlrnil    Ashistnx    Com lunu/.     This    com- 


^^i -^J:.Wi'  il.-^agl 


*%!^ 


Wt 


|i.'ili\'-  iniiir  ;ii|ji>iiniii;  llir  .Inlin^oli  |i|ii|Mit\  i,j  !|,,-  ,c,ii'|i\\(-l  |. 
nil.'  1. 1'  the  ii|(|.-l  III  III,'  .|i-lncl  and  u,i-  lit.-  tiiM  ulii.i,  ],,:,.{,-  ali\ 
llltrMi)il    III  -c,|\,-   tlir  ilillinill    |>ri>l>|t m   i>|    .ni,!,,,,!,   lln'   "iv   li\     iiia- 

lIlllKiS  . 

Oniiiiiallv    ll,.'    mill.'    I.r|,,imc',|    h.    \li     n,,ii|,.,    |.\,,nai-     uln. 

>ll|l|      It      III     lilC     Sl'Mlfi^ll     (     aliailiail      A-ln-tn-     t     M||||,;,||\       111      ISSII,     ;|||,| 

III  IS'.II  It  «a-  iMiiiL'ht  li\  Ihr  prc-i'iil  ( ■(.|ii|.aii\  .  (l|..rali..n,  havr 
'mmIi  (■iiiiiluclnl  ililcrr7lltlr|itl\  .  on  thi,  |,|-,,|„  |t\  all  ,,.vi  |  h,.  >1,.|„. 
(if  ihr  -(•l|irlitin('  lull  in  >n|u.-  Ilflrcll  |iil-..  'lli,.  |mii„  |.  -|i|,|  ..,„.,  j 
t>>  l.f-  -u|,|  III  the  \,.«  i;nj;hili(l  .\.>lic-I.K  (■..tii|>ariv  ImiI  a-  llii« 
tn||i|i;ui\  urhl  ililii  iii  |uiiiat  ji  in  licl'iiiv  wiiil,  u:i-  run,  ,i, ■III-,'. I 
innlcr  llicir  inanafii'iiifiil .  llir  |  in  i|  icily  n\iii(i.|  i,,  i|||.  .iiiMinal 
iiuiicis,  the  (;la>tr"\^  :iiii|  Miiiiiii'al  A-hr-tn-  ruinpaiiv  . 

I'Imiis  arr  ihiu  nndcr  \va\-  In  ii|iii]i  tin-  |.im|mii\  m  il,,.  -|i|itii> 
\Mtli  a  liiM  cla.-' ininini;  anil  inillihL;  jijanl.  I  i..  |ii.-rMi  inanai;,  r. 
Ml-.   I{.  Mather,  i>  unrkini:  iindrr  a  leas.'  iiinw  ihr  ( 'i.iii|iaii\    wiih 

a  I'orrc  of  alioiit  tllirt\  lIH'li.  Hi-  ]-  ii|i,iii|i;;  i||,  „,|im'  hrw  pil<  on 
the  ln|.  of  the  inniiiitain  and  iirllintr  ihc  iniiii'  inlo  u.-rkmi;  ni,],  r 
for  Ihr  .-|iriri>r  of  I'.MII 

/ //(  Mil  iihiittilll  Aflu  slo}!  ( '(irii  juiiJi/  i<\\  u^  'lie  |iro|MiI\  lii'\l  I'l 
the  (dasfjow  and   Monirral.     'riii~  ('oni|iaii\    v^a-  Minn  noraird  m 

11101.       'I'll,.    I'l-.-idi'llI    i>    Mr.    C.    W.    Sla|ic'lto|i.   n!    \r\\     \ :  .rk .       |l 

took  over  the  I'Vccht'ttr  i'ro|icrty.  coniaininir  -imr  -•  \  ,.|ii v-li\  r 
arrc-  on  Block  A.  Cnlfrainc.  forincrlv  \\oiLr,|  l,v  n,,.  I'mird 
Aslicstos  ('oiiiiiany  of  London,  'i'lic  iiropcri  \  form- a  narrou  .~tri|i 
of  land  :>7(t  tVi't  widr  and  aKouttwo  miliv<  Ion;:.  On  aciount  of 
lliis  narrow  uidtli,  diini|iini;  trround  in  ilic  \iriniiv  of  tin-  uoik~ 
on  the  sio|ir  of  till'  lull  i-<  limilcd.  In  ordir  to  pioxidr  a  pl.icr  for 
d'linpini:  the  refuse  rork,  it  \va>  iiiT,->-ar\  lo  luiild  a  I  ram\\a\  .'i.DOd 
tret  loli.tr.  over  wliieli  all  the  ua^te  rork  iiHild  he  haille.l  a>  far  a.- 
Carilioo  l,ake  and  phi'-ecl  on  land  \vlii,'h  i.-  not  a.~he-to~  liearintr. 

In  se\-eral  pits  whieh  ueie  exaiililied,  some  tiiu-  a-l'e-lo-  vein- 
rniild  he  noticed.  In  one  pit  a  milllher  of  shots  tired  in  the  pre- 
sence o|  the  writer  in  an  iipparent  U-  liai-reii  wall  of  ~i'rpenlme 
di,-close(|  excellent  Mshestos  rock,  containiiii;  a  lari;e  amount  of 
Nil.  1  crude  and  (irst  I'lass  millin.L'  material.  That  the  iiniund 
loiiiains  some  rich  chutes  of  ore  is  e\i(h'm'ed  i>v  the  fad  llial. 
accordiiifr  to  the  Manajrer's  hook,  in  one  month  in  th(>  vcir  I'.KIL'. 
•  illl!  tons  of  filieri/ed   asbestos  \v(>re  produceil   in  the  ('om|ian\'s 

mill       'llii'  oii'O'r;...'   .ipj>  ,...,,;.,.,j..i    .,;.!,   <i, .'...,  ,..,1.1,.  .i..i.r;..l.-..    ,,..,. 
'  I  '*** ■  I  ■ "  I  'I *'       *'  ■ 

liooin  derrick  and  .several  douhle  drum  hoists,  while  the  loiiir  train- 
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way  is  ()|)('i:ittM|l.\  apowcrliil  Bacon  hoist. a  iL'  x  lo  \  ()()  iiicd  ,lti|)- 
lc\  wiiKliiifi  (■n-;inc  villi  dnuns  Handed  lor  wi'idiiiji  },(M)()  feet  J 
iru'li  rope.  Tiicic  arc  two  boiler  plants  on  the  p-opcrly,  one  at  th<' 
mine,  consist  inj:  of  two  uprislit  hoileisof  a  total  capacilv  of  ei-rhty 
horse  power,  and  another  near  the  mill,  wliicli  is  composed  lif 
three  hori/oiital  hoilers  of  a  .otal  capacity  of  JiM  horse  power. 
A  seven  drill  air  compressor  furnishes  the  motive  power  for  the 
air  drills.  The  mill  has  a  capacity  of  l.')()  ions  and  comprises  a 
rotary  dryer.  Blake  cru.-her,  one  i)air  of  corruj^ated  rolls,  two 
cyclones  and  all  accessories. 

.Ml  the  works  are  lighted  hy  electricity  supplied  hy  a  100  light 
d\  namo. 

\o  refiular  niiniiifr  o|)erations  have  been  carried  on.  lately,  by 
the  Company,  but  eontracts  are  let  out  from  time  to  time  to  work 
the  mine  and  mill  on  royalty. 

The  Sltnidurd  Anlxulos  I'oiiijHinii  owns  and  ojK-rates  part  of 
Block  .\,  Coleraiiie,  adjoining  the  Manhattan  .Vsbestos  (•omi)any 
to  the  east,  coveriiifr  in  all  about  :5l'.-.  acres.  This  company  took 
over  the  jiroperty  of  the  .Xiifilo-Canadian  .\sbestos  Company, 
Limited.  Operations  were  carried  on  by  the  latter  company  from 
1S!I0  to  ISO.)  and  .several  thousand  tons  of  crud(>  have  been 
extracted. 

.\  larjre  amount  of  exploratory  and  development  work  has 
been  done  all  over  the  property,  showing;  in  a  more  or  le.ss  degree 
the  extent  of  the  asbestos  bearinir  formation.  .\f  present  all 
operations  are  carried  on  in  a  knoll  of  serpentine  on  the  northern 
extremity  .>f  tic  property,  when-  several  large  |)its  have  been  sunk. 
The  main  (piarry  has  a  length  of  I'JO  feet,  a  width  of  70  feet  and  a 
depth  of  10  feet  and  connection  will  be  made  with  another  large 
<iuarry  adjoiriMig.  where  the  great  bidk  of  the  crude  has  been  Mined. 
The  western  extension  of  the  first  pit.  where  operations  are  now 
carried  on.  I'ompri.ses  a  number  of  smaller  openings  and  crosscuts 
exhibiting  a  very  large  number  of  asbestos  veins  yielding  a  lirst 
<-lass  milling  material,  as  shown  on  plate  .\o.  1  \.  The  veins  are  s<'en 
here  int<'rsecting  the  rock  in  every  direction  and  they  range  in 
size  from  }  up  to  one  ;ind  two  inches,  .\bout  sixty  per  cent,  of 
all  the  rock  mini'.!  is  sent  to  the  mill,  the  extraction  of  (ibre  from 
the  milling  rock  being  as  high  .as  ten  and  twelve  per  cent. 

The  m.'iin  pit  is  e(|uipped  with  two  inclined  cable  derricks 
and  two  boom  derricks,  three  air  drills,  one  double  and  two  single 
drum  hctisls. 
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A,r  for  ,1...  .mils  .s  sn,,,,lu..l  l,v  a  liv-  ,|pi|  .ir  , .,„„,„■,..„■ 

tlu-on.,os..,u,l,..,.,.,  s.     .\s..,,i„„,|„n,„lMlH-n,ill,s,.iv,.n 

in  iMK.    2(>   an.l   a    .lcs,.ri|,iioM    nf    tl„.    .ain,.    ,„,     .,-,.,,-   iC]    rr, 

:".;""'  "v     ''"'";  '""'"'■  !'!-"  ' -'^  H-  ..„„/,„„,,„:,„:,, 

i-il.Tsu„h  a  ..„al  .•apa.M.vuf  L'lOhorM.  p,,.,,,.,.     A    i:,n  I,,,,... 
prnvor  sl„|..  valv,.  .n^n,,..  .lriv..s  tl,..  mill  an,l  ,1,^,.,..  u|„I,.  ,1,..  Mr., 

Klako  cruslK-r  l.,.,w,vn  n,v  i,i„  an.l  drv-r  i^  ,1,,,,,,   ^^    ■ ^,,, 

L'..  I.ors..  pow.T  l.ifii,  si.,.,-,|  ,.„fri,„,  ,l„.  „,,,,,,   ,,„,.   .,„    I,,,,,,,,,,    ,^;. 
••■••••tncity  fu.nisluMi  l,y  a  l.'.O  li;:l„  .ivnanio. 

This  Company  with  its  ..xt..nsiv,.'asl„w„K  |„.ari„.  ana  sl.ouM 
'»'•'''''•  •"••<"'tnl.ut..lai-,.|y  I. .,!„.  output  fru,,,  Ulark  l.ak,.  ,.sp,,. 
lally  «•!„.„  it  is  .•onsi.h.nvl  ,|,at  the  work  so  far  ,.n,„|nr„.,|  ha<  |,i,| 
"pen  il  j:n.at  lUMnhcr  of  pjacrs  fro,,,  which  ,o  ,|,au  o,v  uln|,.  ,|„. 
<-at.ii.-ity  of  ti,r  „,il|.  which  is  at  p,vs..„i  o„lv  i:,.,  ,o„.  ,„,■  ,i,v  ,,„ 
.■asily  1>,m1o„1,|,>,1  with  a  frw  a,|.litio,is  to  ,h,.  p,vs,.,„  ,na,hi,„.,-y 

Al.o,it  fifty  in..,ian>  steadily  ,.„,pl,,v.l  with  Mr    W     \    Clriri 
h-.'  ns  S„p,.,-i„t,.n,l,.„t :   M,-.   1{.   T.    llopp.r,  of  Mmnnal    ,<  'th- 
I  r,-s„io„t  a„.l  Ma„aj:i„jr  !)i,v,to,-  of  this  (•,.,npa„v. 

Thr  Anxricn  Ashrstns  (',„„, m,n,.     This  ,„.w  A„,rri,a„  ro,n- 

P^n.y.  of  uhid,  .Mr.  H.  M.  \Vhi,„..y  of  Boston  is  ,h..  l„.a,|    I,;,,  ,,!.,.„ 

<'v,Ttl,..p,-op,.rtyoftl„.lat...\I,-.  .M,„-phv.h,t  :{L>.  ,anir.'  H  CokTai,,,. 

Iwolarfrcpitsan-in  op.Tation.    ()„,.  is  l,,,,,,..,!  n.ar  ihr  n,a.l 

•■:«.iin>l  to  Th.-tfonl.  on  th,.  slop,-  of  th..  hill.  a,„l  i.  al.ou,   i:,„  iVr, 

Innn  ami   12.^  f,-,-!  wi.l.-  with  a  shallow  ,l..p,h.     Tl ilur  ■  „ 

Mtuatcl  ,n  an  ,.ast,.rly  direction  fn.n,  the  latfr  and  ,.„imm~  of, 
'l"ar,'y  of  .nv^nilar  shape  al.oiit  17.-,  f,.,.,  j,,  |,.„.,1,  and  fnun  70  ,o 
■M»  l.'cl  wide.      Moth  pits  ..xhil.it  a  fair  a„,ounl  of  niilhnu-   lock  and 

"  "  '■'•I""'«''l  that  the  l,otto,n  of  one  of  ,!,.■  pits  is  i„  excel!,-,,, 
Jin.iind.  Son.e  yea,'s  ajr..,  this  a,-ea  was.  acci,len,alK  ,  di^-ovcvd 
hv  i-cnov,,,.-  the  ,lnft  in  an  excavation  near  ,l,e  ,oad.  ^^iH,,  .ev- 
<n,l  -o,,d   veins,   some   ,neasu,-in,.r   ,,,-er  ,„,e    md,    n,    uidih    ueiv 

•■Xl'osed,      Son,,,  of  the  old  dumps  situated  clo.e  ,o  ll oen  ,|ua,-- 

rics.  p,-ol,al.ly  on  valuaMe  ,t:,-ound.  interleri,,-  will:  ,i„'  aiadual 
Mslen.ati,-  p,-ojrn.-  :  ,,f  op,.n  c:,s!  m„n„-.  aiv  Im-uil;  ,emoved  nu^^ 
lh..Ko"d,nillin,ir,nat,M'iall,ei„f;sen,  i,,,he„„ll,  W  ork  i~  .-ii  p,v<en, 
viL^M-ously  pushed  in  l.otl,  ,|Uar,i.'s,  alxM,:  10,1  men  a,e  en.oloNed. 
Iiv,.  cal.l,.  ,|c,Ticks  an.l  iw..  boon,  .|.',Ti,'ks  uiih  .-,x  hoiM^.  jjuv 
"I  then,  op,.,-ate<l  l.y  e|..c,  ri.'il  v.  a,v  in  ..pe,-aiion.  Tl„.  null  ,s 
l"<"itc.l  n,.ar  ,h,.  tra.-k  ..f  th..  (^lel.e,.  lVn|,-al  Hailuav.  ai  a  ,iis- 
la,ic(.  of  ali..u!    l.(t(M(  fee,   in  .•!  ti..r, !■,.!•!•.■  ,!i 


Ir.-i  jo 


i;  I: 


im  i  a.    ,niiiis. 


'mji^mj'jmtim 


'.»8 


llauliif'c  is  (lone  hy  a  iiaiiow  ;;ua<rc  liifoiiHit  ivc  and  a  iimiilicr  of 
larj^c  (luiii|)'mj:  cars,  lioldin;;  four  tuns  cacli.  of  tlic  lillinj;  l,\  pi'. 

'I'lic  mill  is  recently  hnilt  and  is  fitted  out  witli  niachitierv 
anil  aiipaiatus  tosonieexteiil  dii'fei-cnt  from  tliat  iisiiall\-  employed 
ill  I  he  (listiicl.  All  the  ore  and  rock  material  is  \veii;hed  on  a  lai-;;i' 
I'airlianks  scah' placed  on  the  track  near  the  lirst  ore  bin.  The 
rock  is  lirst  crushed  in  larjii'  i^lake  crushers  and  is  then  sent 
throiijrh  two  hirue  rotary  dr>crs.  A  second  lariie  :>.")()  ton  ore  hin 
lietweeii  the  dryer  huildini;  and  the  mill  |)ro])er  ser\es  as  a  re- 
ser\(' in  case  the  mill  for  some  <';nise  should  come  to  a  temporary 
stand^t  ill,  i  )ryers  and  crushers  are  run  hy  separate  electric  motors 
while  the  mill  pro|)er  is  divided  into  ditVereiit  sections,  each  one  of 
which  is  run  independently  of  the  others.  The  main  feature  of 
this  milliner  plant  is  the  separation  of  the  dilTerent  jjrades  after  the 
rock  leaves  the  crusher,  in  the  manner  ih'scrihed  on  pa^re  (JS,  It  is 
intended  to  make  use  of  all  the  refuse  of  the  mill  as  a  lire-jtroofinfi 
material  liy  uriiidinj:  the  same  in  powerful  Sturtevant  Mmery  mills. 
The  comi>leted  mill  is  reported  to  have  a  capacity  of  tiOO  tons  of 
rock  per  day.  The  motor  power  for  the  whole  niillinj;  plant  ami  for 
part  of  the  hoists  i-  ele-tricity,  which  is  furnishe<i  hy  the  St, 
I'fancis  Hydraulic  ('om|)anv  from  its  main  power  station.  IS 
Miiles  distant  on  the  St,  I'lancis  ri\-er. 

An  auxiliary  steam  jilant,  consisting;  of  two  tuhular  .Mumford 
boilers  of  ahout  :!!)()  horse  |)ower.  is  installed,  furnishiii;;  steam 
for  a  L'.")()  horse  power  Hohh  Corliss  en>:ine.  which  drives  the  larj:e 
dynamo,  .\  plan  iind  description  of  all  the  l)uildin,i;s  is  j;iven  in 
I'ij:.  'SA.  The  latter  are  of  vt'ry  sultstantial  construction  with  <'on- 
<-rete  floor  and  foundations  and  are  covered  with  corru<rated  iron. 
The  ('om])any  has  a  nnmher  of  nice  small  cotta;;es  erected  i'or  its 
officers  and  men  in  the  immediate  vicinity  of  the  mill,  wliich  hy 
their  neat  condition  contrihute  in  a  lari;e  measure  to  the  pleasinsi 
appearaiice  of  Ulack   i,ake, 

'I'Ik  Si/i-a<-ii^(  A^liisldx  ('(imjuiuji.  This  compan\-  receiitlv 
houfiht  the  pioperty  of  1 'r.  Heed,  of  Ueedsdale,  comprisin;;  lots  L'7. 
L'S,  20.  rauiie  .\,  Coleraine,  coN-erinj;  in  all  ahout  .")()()  acres.  The 
main  workinjis  h;ive  heeii  <'arrie(|  on  on  lot  27  near  the  road  lea<l- 
iiifl  to  Thetford.  on  a  small  ridf;e  of  serpentine,  which  strikes  in 
an  eastern  direction  throii;;li  the  count r\-,  I'roni  one  pit.  nieasur- 
iiif;  7')  feel  in  len':th,  ">()  feet  in  width  and  of  shallow  depth,  ahout 
1,001)  tons  of^  rock  have  l>eefi  taken,  which  carried  ",ood  lihre. 
short    atid    lon>;.    \iel(lin<:  a   lar;;e  jiercentafre  of   millin;;   material. 
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TlM.  sor,.,.nti,>,.  is  .•uns,,i,.,:ous  o„  acroun,   of  -1,,.  ,„■  .,„■.■,.„•,.  „f 
'l.>tMM.,    s,.a,nv   parlin^s.  .,,„,,,||v  „,•  ,   „,|,„,,,,  ,,.,, 

"'"••l""'ny  HMl„.  M,i,Ml<.  ■.,.rv(in,..ilkvv,,„-,„-,  i,    , 

lntl„.|,ot.„,Hof„n..,.x,.Mva,i ■•:.„,„...,■„,  ^  ,,„;",,.:„.,„„.. 

.>lum  more  or  less  tlu-  occum.n.v  of  d,,,  .nincrul 

Tho  ,na,.l,i„,.ry  plant  consists  of  ,wo  In^rrsoll  ,ul.:,l:,r  I,,,,!,,-. 

TM.slu.r,  f,.,.,,,,.,.  an.l  sc-.M-ns.  all  ,lriv,.„  l.v  a  s,nall  L'.",  ho,.,,  powr 
.^nj-nn...      I  ho  quam    is  .".,ui|.p.'.l  with  a  hois,  an.ll.oon,  J.Tri.k 
Al.o.,tw,.n,,v  ,,,,.,  an.  ..n,ploy<.,!.     Th.  Con.panv.     ■Mh,.a,lvin: 
of  .ts  (,c.n,.ral     lana^,.,-.  Mr.  X.   K.   l.oon,is,  of  Sv..,,.,,  n,.,.n,|s 

''M'"'  "P  ••.  MH 11  of  lar,.M.apa,.i,v  n,.xt  spnnu,  for  ulu..h.  plans  an. 
iKuv  licni-:  made.  ' 


Till-:    1:ast    liliDCcilT,  i\    mim;>. 

Tho  Kast  Hronfrhn.n  „,i„,.s  arc  sitnatr,!  al.out  tuvmv-iuo 
m.l-s  .hstan,  tn.,n  Tln.tfonl  in  a  northoastnlv  ,li>v,.,,o,>  Tl„. 
s..rp,.n„n..  an.a  is  si,ua„.|  „,  th,.  uvst  of  ,!„.  (i„i.i„.,.  ('..ntral  l!al|- 
«a.v.  Only  two  n,iM..s  an.  workh.^r  hrn.;  ,hos,.  of  ,1,,.  ()„,i,„, 
.\sIm.s,os  (  onipany  an,l  of  th..  iiast  Hn.ujri,,,,,,  AsLrsio,  ( •o„m,nv 

'f'""^  ""  ""•  "'••  Hn.u<:l„on  or  Fras..r  ,nin..  havir,,  I,..,.,,  sus: 

p<.n(l(.(|  soMi(.  years   ai^o. 

Th,  Qn.hrr  .\.h,sU,^  Com/Hnn,  is  uorkiii-  on  i,,i  l:)  ,•  „,..■,.  \|  ] 
(lii;.  ..),  Ml  a  s,.rp,.ntin..  l„.lt  whirl,  has  a  ui,|,h  of  aluHij  r,,)  f,,., 
an.l  runs  m  a  n..nh-..ast..rly  .lin^ction. 

''"l"'  ■"■•'ill  pit  is  about  110  f....,  lonu,  .i.-,  f,,„  ui,l.  a„.l  I.-,  f,...| 
;'"''''•  :^  •''-'•np'i"M  ..fth..  .M.,-um.n,.,.  of  a~l„.Mo,  i„  .his  p,.,.„liar 
'™t,,.n.s^iv..n.,npa^..2l.  Th,.  ,|,:arrv  is  op..r:,„.,|l,v  „„  ans 
'"  •'  ;;'l'l'-  'l''m.-k  ..f  ,1,,.  tail  n,p,.  lyp..  an.l  a  s,,,,,,'  ',o,.,,  ' 

'!"■  s(.rp,.„,in,.  is  niu..h  s,.f,rr  than   that   fo„,„i  in  TiirMor,! 

^""1  Hark  ^ak,.an,lth,.ash..s,osv..insan.,h...nm,a,,.,l,hr h 

""■  uhol,.  s..rp,.ntin..  ,nass.  yi,.|,|ini;  an  ..xc.lh.n'   nulhn-  niaUTial 
"  -nay  hv  nu.ntion,.,!  thai  ih,.  colour  an.l  zvuvr:A  aspr.-i  an,l  trx- 
"II-..  of  th..  |-;ast   HnMi-hl.m  s..rp..ntin..  n.s,.,nl,l,.s  v.tn    inu,'!,  il„. 
•aM     l..n,pl..t.,n   sp....i,.s.     Th,.   mill    ..ontaius   a    n.iarv   ,irv,T    a 
l.lak.'  ..ruslH-r.  a  n.iarv  .tiisI,,.,-    ,,y,,  i , i  ,  ...',   . 
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elevators  heiiij:  v<iy  few.  All  the  lock  is  first  (tiisIkmI  ami  drieil 
ami  then  coin-eyed  by  a  sixteen  inch  nihlier  liell  to  the  rotary 
irusher,  or  to  a  larjie  reserve  ore  hiii,  the  latter  heinn  used  only 
in  case  of  temporary  stojijiafie  of  the  mill.  The  mill  is  laid  out  in 
such  a  \va\  that  another  section  of  the  >ame  plant  may  lie  added 
lit  any  time  when  riMpiired.  which  will  he  run  inde[)endenlly,  thus 
instirinj:  the  permanent  operation  of  the  mill,  in  case  ol  hreakajje 
or  of  a  temporary  shut  down  from  otJuT  causes. 

The  capacity  of  the  mill  is  ahoiit  lot)  tons  and  it  is  stated 
that  as  much  as  seven  ami  eijrht  per  cent,  and  occasionally  ten 
jur  cent,  of  the  total  rock  mined  can  he  extracted  as  fii)re. 

The  lioiler  plant  consists  of  two  lidiler^.  supplyinj:  a  '2'A)  horse 
power  Corliss  mill  eiijiine.  A  small  1.")  horse  power  enjiine  drives 
a  1200  liLdit  dyiuimo.  There  are  thirty-live  men  enjployed  in  all 
.Mr.  .lojm  I'enlude  heinu  the  general  manajier. 

Till  HniinihtiDi  AkIii  aliis  ('itinj:nnii  is  workinjr  on  the  south- 
western extension  of  tiie  same  serpentine  helt  on  which  the  (.Quebec 
Asbestos  Company   is   work'iifj. 

This  belt  w  idens  out  at  some  places  to  (iOO  and  700  feet  : 
the  enclosing  rocks  are  tiie  <ame.  the  usual  altered  slates  and  schi-^ts 
of  the  di>tiict  with  jxasliy  (piartz  veins.  There  are  two  pits  in 
operation.  One  pit  has  a  lenjitli  of  al)out  1*00  feet,  a  defith  of  40 
feet  and  an  axcrafie  w  icitli  of  100  feet.  The  serpentine  here  api)ears 
to  be  much  cru.^heil  alonj;  the  planes  of  fracture.  \'ery  fine  silky 
veins  can  i)e  noticed  in  some  of  the  seamy  |)artiiifis,  while 
the  milling  material  in  some  parts  of  the  (puirry  is  plentiful.  There 
is  some  variation  in  the  colour  of  the  veins.  Some  of  the  latter 
have  a  jrrass  jireen  colour,  others  a  pale  brownish  or  amber  and 
oth(>rs  ajrain  are  of  a  darker  colour  cominfi  from  a  dark  coloured 
seri)e!itine.  'i'iie  black  ser|)entine  and  asbestos  veins  lose  their 
colour.  howcNcr.  when  exposed  for  se\eral  days  to  the  lifiht  and 
assume  then  their  frreen  tint  afr.ain. 

In  the  upper  part  of  tlie  ipiarry  a  dark,  soft  and  clayey 
riuiterial  ap])ears  in  seams  between  the  rock,  probably  a  de<-om- 
posed  serpentine  in  a  thicknos  from  three  to  six  iiu'hes,  which 
becomes  (piite  hard  when  exposed  to  the  air. 

The  other  |>it  i>  locateil  at  a  distam-e  of  100  feet  in  a  norl  h- 
("asterly  direction  and  exliibits  similar  feature^  to  tliose  already 
described.  On  the  northern  wall  there  ai)pi'ar  four  a]>parently 
different  zones  of  serpentine,  |>arallcl  to  each  other  ai,ii  dippin.i; 
und(>r  an  aimie  of  oO".  the  lowest  beinir  a  solid,  massive  ro(  i^.  the 
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s.T(m<l  oiu-  a  iniicli  shattered  rock  n(  1,1,,..  .■,.!,„„•.  Ihi,., -,  iV-.i  ui,|,., 
tlu'ii  a  ■irccii  serpent  ill,'  ten  IVel  wi^le  aii.i  the  top  /,,ii,.  a  ,|ark. 
solid  rock.  The  second  ami  loiirtli  /one-  are  rii-h  in  -hori  a-iie^io-^ 
lilire  and  yi<'l.l  the  l.iilk  of  the  nnlUn-  nia-mal.  uhile  tlie  lirst 
and   third   /.ones  are   poor. 

Hoth  (piarries  are  operated  hy  ine.in-  ofiu,,  I,,,,,,,,-  and  (,ne 
cal)l<>  derrick  with  three  hoistinir  eni:ine<  and  arc  ,oi,i„.cted  hy  ;i 
narrow  kiuikc  track  with  the  mill,  which  i>  lo.^aied  ,1om.  i,,  ih,.  i,ii 
\o.   1.  -  ' 

The  ('oni|)any  hnilt  an  extensive  milliner  plant  iw,,  xvars  airo. 
iiilt  the  latter  was  destroye.l  hy  lire,  cau-ed  l.y  overlie.at  iti-  t"lie 
rotary  dryer.  The  mill  was  rehiiilt .  a  niimher  of  improvements 
made  and   work  started  in  the  spriiii:  ol'   I'.iDl. 

i'his  mill  is  hiiilt  on  similar  lines  to  that  ol'  the  (jueKrc  A-h-s- 
tos  ('omi)aiiy:  elect ro-mufinets  are  u.-ed  I'or  the  e\iiartl.,n  of  all 
nia^Mietic  iron  ore  (.see  pa-ie  (;7).  which  is  often  met  with  in  Miiall 
klio'is  in  the  veins  as  well  as  in  the  rock.  The  hoilcr  plant  for  iIk' 
mill  IS  comjio.sed  of  two  horizontal  lioiIei>.  one  of  si)  and  the  other 
of  ]:.'(»  horse  power  capacity.  .\  l,')!)  horse  power  eiiiiine  drive-  lli,' 
mill:  crusher,  licit  conveyor  and  rotary  luv  run  hv  a  (id  hors,. 
power  engine  and  a  7.',  linht  dynamo  l.v  a  IL'  horse  power  hii;li 
speed  en^'iiie.  The  mill  can  treat  in  llie  summer  aliout  HO  ion< 
in  a  doiihle  shift  and  in  the  winter,  on  account  of  the  verv  \v,t 
condition  of  the  serpentine,  only  11)0  to  IK)  tons.  .Mr.  H.  II.  Wil- 
liams is  the  .Maiiajier  of  this  excellently  handled  projierty. 

Tin;    DVWII.I.I.    MINKS. 

The  Danville  mines  were  first  opendl  in  the  vear  ls7!)  and 
worked  almost  continuously  from  that  time  !iy  .Mr.  .hlTrey  of 
-Moiitri'al.  until  shortly  before  his  death. 

They  weri'  then  taken  over  hy  the  1  )anville  ,\slu-lo- .and  .^late 
("ompany.  Limited,  and  were  operated  from  Iv.ci  to  jsi).-,  witli  a 
force  of  al.oiit  400  men.  .\  mill  was  liuilt  for  tlu'  extra,  lion  of  the 
smaller  iihre  and  also  for  the  maniifacture  of  the  uroimd  \\asie 
material  into  ashestic. 

In  ISil.")  the  mines  were  sold  to  the  A.^hr.^lo.-  an, I  A.^hi.^h'r 
('oinjKinn.  l.'niiilcd  with  a  share  capital  of  f •">()(), 001)  m  share-  of 
flO  each. 

The  property  taken  over  trom  the  l>an\ille  .-^late  and  .\-hc-iic 
Company  comprised  lots  S  and  0.  raiifie  III,  township  of  .•shipion, 
County  of  Richmond,  (iue.     Seventv-five  acres  of  the  area  was 
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frccholil  :tslic.-liis  |)n)|)fi-ty  willi  tai-tiiiic<  mihI  liiiildiiiirs  ■muI  |il.-iiil 
llwi-('()ii  ;iii(|  tiOlt  arrcs  of  IVccImiI'I  land  with  >;ri)uiiiy;  linilpcr,  near 
Danvillf,  uitli  sawniill  and  >lal('  (|uarn  and  ahnut  J(H)  aiT(<  ni 
fii'cliold  land  Willi  Imililiiifis,  niacliiniiv  and  ilwcllinv's  tlitrcon. 

1  here  were  inuncnsr  dump-  on  llic  |)i'ii|)criy  iVu'n  <>|(frat  inns 
(Atcndiiif:  over  a  iiciumI  of  littci'n  \cars  and  I  lie  in'll.  Iirsidrs 
treating;  ihc  ici;nlar  onlpul  I'min  the  mine,  for  a  nunilicr  of  years 
was  kcjit  husy  working  o\cr  liicsc  dnnips  whidi  yicldrd  a  iarirc 
an'.niint  of  asiicsto-  liiirc  and  asl)c.-tic.  In  I'.KMt  lin-  dcsi  roved  the 
wliole  inilliiif;  plant ;  a  tcni|)orary  two  cyclone  mill  was  put  up  and 
in  1!M)J  a  new  mill  of  larjre  capacity  was  Imill.  lieini;  one  of  the 
hufrest  eslalilislinients  in  the  district.  The  principal  (piarry  is 
located  on  a  hill  in  the  middle  of  a  small  area  of  ser|)entine  ami  is 
aliout  1. ■_'(!()  feet  linifi.  on  an  averaj:<'  17.')  feet  wide  and  ITo  feel 
deep,  with  a  main  nortlnvest  southeast  trend.  The  serpentine 
in  the  |)it  is  much  fissured  tmd  affected  liy  faults  and  is  jrenerallv 
easily  mined.  'I'he  fieneral  character  of  the  rock  is  jjood.  \-eins 
one-half  inch  thick  intersect  the  mass  in  all  directions,  while  line, 
short  filire  is  disseminated  throujih  the  mass,  j;ivinn  excellent  mill- 
ing; material.  The  larger  fihre  is  .<lill  cohhed  hy  hand.  .Ahout 
si\t\-  jK'r  cent,  of  all  the  serpentine  mined  ^oes  throujih  the  mill, 
while  the  dump  to  a  larjr<'  exteni  is  made  up  of  rock  from  small 
,u:ranitic  dikes,  which  traverse  occasionall\-  the  sides  of  the  pit. 
It  must  he  said  that  (he  mine  as  a  whole  is  a  first  class  milling 
proposition  and  in  this  respect  it  compares  fa\oural)l\-  with  some 
mines  in  the  other  districts.  The  mine  isecpiipped  with  nine  cahle 
derricks  of  the  tailrope  type,  two  boom  derricks  and  the  same 
mimiier  of  hoists,  all  of  them  heinj:  located  on  one  side  of  the  main 
pit  on  a  plateau.  froiTi  which  the  output  is  elliciently  handled. 

.Ml  the  machine  drills  are  run  with  com|)ressed  air  from  a  Jd 
drill  air  compressor.  Communication  h'tween  mine  and  mill  and 
dumps  is  effected  hy  a  narrow  fiaujre  railwa>-.  hy  means  of  two 
small  loco,noti\cs  ami  ahout  sixt\-  cars  of  the  tiltinj;  tyjie.  of  aliout 
six  tons  capacity  each.  The  lar^ie  mill  handles  ahout  .")()()  tons  of 
ashcsios  rock  in  a  day.  It  consists  of  several  separate  huildiiifis, 
as  follows: 

(1)  The  ('rus|iin>r  Works,  containinfi: — 
2  sitiffle  Blake  crushers  of  Mi  x  24  inches 
2  duplex     ••  ••  40  x  10       '• 

2        ••  ••  ..  4,)  ;^    ,j       .. 


(J)  'I'hr    Drviti-    HiiiMiiiL:.     This    is   ;,    <,,li,|    l.rik    l,iiiMi„ir 
with  iron  roiil',  cnntMiniii::: 

I  cyliiiilrical  clrvfis,  rach   1  f.'ct  in  .lia'nnn-  ;,n.l  :!U  ir,.|  Ion-. 
■J  clcxatois  of    10  fi'i't, 

(ol   Tlic  <  Irimlinii  an.!   iMipcri/.ini;  I'.iiiliJiuL',    rontairuni;-: 
(I  cyclnncs. 

S  snrtion  fans,  carii  of  (,"(  ini'lirs  in  diaini'irr. 

L'((  sliai<inLC  sr'-ccns, 

(i  rcvoUin^  cvlinilrical  screens. 

The  laru'e  enisliers  and  dryers  are  driven  \,v  :i  -JoO  horse  poncr 
and  tlie  mill  l>y  a  IIIO  horse  j.ower  engine,  hoih  of  ilie  tandem 
eompound  type.  The  sand  residue  is  convevcl  oiii~ide  the  hnild- 
in;r  l>y  an  endless  ruUher  ImIi  J7.')  t'eei  ion<r.  There  are  three  irr.ades 
ma.le:  Nos,  !.  II  and  111.  while  a  pari  of  the -and  re-idn,.  i~  manii- 
factnred  into  "  ashestie."  It  is  .stated  tiiat  llie  eMraelic.n  of  hhre 
from  the  milliiifr  rock  is  ahoiit  ten  |)er  <'eni.  In  .iddiiion  to  ihi- 
lar>;e  mill  the  small  two  cyclone  mill,  as  mentioned  ahove.  uitii 
the  cai)acity  of  L'lll)  tons  and  driven  liy  a  Laurie  L'.")!!  Iior-e  power 
eiifiine  is  still  in  operation. 

The  company  owns  and  operates  the  line  and  rollini;  ,si,,ck  ,,t 
a  railway  live  miles  loni;.  from  tlie  mine  to  |)an\ille    tation. 

The  principal  boiler  plant  for  the  operation  of  the  larire  crush- 
ers, dryer  and  the  mill  consists  of  seven  horizontal  lioilers  of  |J,"> 
hor.se  power  each.  There  are  three  hre  stations  di.-trihnted  over 
the  works  an<l  one  lar<;e  duplex  i)uni|)of  a  capacity  of  1  .UDI)  jrallons 
I'er  minute  is  kept  permanently  under  sieani.  .\  larj:e  >l ore  house, 
a  well  P(|uippe(l  rej.air  shop  and  ot  her  liuililinsrs  of  lesser  importance 
iTiake  lip  the  halance  ot  the  jjlanl  c*'  this  enterprisimr  coin'crn. 

The  whole  plant  is  li^rlited  hy  lectricity  ^renera'ed  liv  a  ■_'(ll) 
lisht  dynamo.  .Mxiut  ;{()()  men  are  steadily  einplo\cd.  .Mr.  James 
R.  Pearson  is  the  manafier.  a.s.sociated  with  .Mr.  II.  Williams  as 
mining  enfrineer. 


Asiii>T(is  r.di  ATi(iN>    \M>  riio--:'i:(  I ~ 

.\l)art  from  the  mines  mentioneil  ai)o\-e.  there  ;ire  nianv  out- 
crops and  locations  of  the  mineral  all  over  the  .serpentine  areas  so 
far  (liscoverod.  which  hy  reason  of  their  ajipearance  srive  encour- 
agement for  further  exploitation.  .Vmoni^st  these  ma\  I.e  iiieti- 
tioned  the  followinf;:  — 

Lot  17.  raiifie  IV.  Thetford.  l>elon;;inj:  lo  Dr.  Heed,  of  Kee(ls- 
'lale.     There  is  an  outcrop  of  serpentine  on  llus  |)ropert\-  >trippc  1 
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f"rMl.uu(   l<...f-Hs,|,„.m.ontl,...|„,,,.nf.l,m.      A  Mnall  o,,..„  ..„t 

>l.n'.-.,uar.,.rs  .,f  an  i„..|,  i„  ,  l,i..k„,.ss.  ,n  a  ,lark  .',-,,,,  ,„., 
'"a>s.v..  s..,|,..nti,„..      I.is,a„,...  alM.ut    Uv,.  ami  a   hall   .n.l.-s  fr.,,,; 
Itiiliirtson  -tatidii.  (2. CI}. 

.'''"';    '•'"«'•  ^■-  >"nai..,l  alMHit   tun  ,„il,.s  fn,„,  |{„|„.,-,so„ 

'-'   '''^'Hlls..^-  u.  a   MKW.  o,^,|K^,..^.,l   an.l   uM.lu.,1.  1,,0.    ™ 
s.'rp..ntm..>l,„ussumlarn,M,l,t,,M,.a.(lM.s,.f.,,,n.l  .,<  i:,.  ,  ]{,.;„„.,,. 

Tlic  M.,p,.ntin..  ..ani...|  vins  .,f  on.-half  in,.!,  in  thirknr..  ami 
a  ..,,„,  ...,•,,  v,.,ni,.,s  ..an  1„.  .oun.l  all  ..vr  th.  pia...;  an  a.va  uf  0., 
;,;'    ^'■'■'.''^"    "  '^"■' '  '''^'•'"'^'"f^  -1'^"  aPl  — s  t..  1...  ,„o,l 


iiiillinfr  material. 


N.ar  Kmnears-  Mills.  ,n  tlu-  tuwn.sl.ip  „f  l,,.,|,.  „,,.„,..,,  „„^. 

Tops  nf  s,.rp..n„n..  hav-  l„...„  f.,un,l.  l.ut  .s..  far  nn,  „mm.|,  asl.os.os 

'■'s  l..'.n  loun.l  ,„  ,lu.„,.      In  ,1,..  .■„n.....ssion  n(  Sf.  CatlH-rin..  nn 

ho  n..    ,.ast  iron.  S,.  Sylv-str..  s„n,o  exploratioM  work  was  ,|.,„,, 

'>'it  nntliMif:  ot  iriip.irtan.c  was  foiin.l. 

K:.stnr,|,.  nulway.  in  Tlu.,f„r.|,  serpc-ntin.  is  s.vn  „n]..,s  1., 

.  .  an,..  IV  an,  on  |.„s  :..  7.  ,,  an.l  10.  ranp.  X.  Th..  n.^ks  i„ 
al  h.'s,.  pla,...s  ,|„  not  l.,.|nn.  to  ,1„.  pro,lu,.tiv..  varietv.  In 
.  .isto,.k  s,.v..ral  ontrrops  .,f  s,.rp,.ntin,.  ,.an  1„.  f„„„,|.  !„„  thV  ruek 
also  ,s,.,.m.s  to  lark  asl„.stos  in  pavin- .,nanliti..s 

I-o.  l..ran,,.ViI.T!H.,for,|*.     This  is  .h.- ol,l  l.Vas..r  pr^p..r,^ 

.was  w..rk...|  son...  years  a«o.     Th..  serpentin..  on  Ihis' pro- 

ha.s  a  ~la  y  struetur,.  an.l  ....ntains  in  on.-  of  ,1,,.  onfrops  a 

"  ;.■.•  "f -,a  I  v...ns.  .Mi.nn,.how,.v..r.hasl„...n,.on(in..,i;..a 
I  uhar  v..,n  wlneh  was  .l..v,.lop...l  „„  „,,  ,„„„,„,,,  „  j,,  „f  „,,. 
Mrp..n  .,„.  ,.l...s..  ,„  „,,  ,.,„„,,  ^^i,,,  ,,,„  „,.„,.,^.i„^,  ^,,,_^^^,,^^,  _^,^^  ^^^ 

whu-h  hav..  at  tlu.  pla..,.  a  dip  ,„  th,.  ..u.h..ast  at  an  an.l..  ..f  nr^ 
llH.  asl,,.M„s  vein,  wlueh  in  pla,.es  assu.nes  a  thi.-k.a.ss  ..f  „.„ 

an.l  twelve  melHs.  follow,  a  wall  „f  soft  taie,.e  roek  or  soapstone 
'•'"-"";•'- •;'f">";—.eh..sth,ek.     Th...,ualitvof,h..ash...s,..s 

nt"h!^';  '''','''"■'■""■'•  ''■'•'■^•''=''-  ^l''i"i"«  "l>  so.n..tin...s 
■  ""  l.n,.  .s,nn,.s  ,hs>..nuna„.,l  ,|,ro„irh  ,|„.  serp,.n,in..  an.l  at  oth.-r 
places  mnfinf:  an.l  fornu.,f;  a  .■ontinu.,„s  l,.a,l  f.,r  al,..m  100  f..,., 
N.nu.  of  H,..  sh..r,..r  fil.r..  app..ars  ,.,  ,,„  s.„newhat  stitT  an.l  harsh' 
."textur...  ^M-n.v..rtl,..v..inassuM,...laiar...si...,,h..fil,reuas 
*I)r    K!U.  ji,M!,.ii„  „n  A.i.,.M.,>,  Hm3. 


tS^^^^^ 


.i^-art:r-=' 


HiMv:;;' 


/"!.■  ■».'     ;J^ 


.. ,  *«P'*«fc.-^-/J 'j«5.*e!-m-'-. 
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sun  an.l  silkv.  Tliiv..  shafts  wnv  simk  tu  n  ,|r|,il,  .,f  (,.)  ,;:  ,,,„| 
:.-,  tVct  IVM.c,l,V(.ly.  f,.||uuin;r  ll,r  sin,,..  „|  ,1,..  >,,a|,-l.,n..  Ti„. 
s,T|,ri,iui..  Im.1.  i-,  i„  parts  very  Marr.,u.  rontran,,,.  ,„  ,,|.„v.  i,, 
nut  tun..'  than  tiri,.,.|.  I'm  in  width,  th..  v,-n,-  ImI,,;;  |,„i.i7i  ,.l,,-,. 
t(p;:t'th('r. 

I.nl  M.  raiw  15.  'I  iM^trnnl :  A  ;cn„i|,  „r  vi,,-  „(  h.n;,.  si/,,  an, I 
(•\,-,.il.nt  ,|naiity  \\a-.  lnim,l  oti  this  ],,!  U^  a  |,f,,s|M.,.|,,r  uh,,  v,a- 
unrkini;  for  th,'  Join  m.m  A.h.'stos  Coinpanv.  Th,.  nuk  .v.,.nil.i,"., 
'"  '•li:>'-acl,T  that  fniiii  ihc'lM'st  niiiu's  in  Th,.tl.,n|.  c.ntains  a|.- 
p.-iivtitly  tnanv  lafu,'  ati,|  tin,,  vins  ,,r  .\„  |  ,|,,,,|iiv.  ,,i:it,.  ,.,,"nal 
in  .|Mality  to  any  foiin.l  in  tli,'  Tlu'tf,.!-,!  aiva.  Thi-  ,h>,M,v,iv  ha- 
aihl.Ml  n,.\v  \ahi,.  to  th,.  l.,u,.r  aiva  a,lja.M.ni  t,.  tii,.  s,,iith  „\  thr 
railway. 

Lot  •_'(;,  ran-,.  A,  C.K.rain..:  II, .iv  several  lai-v  pit.  hav,.  I„.,.n 
"pciicl.  I.nt  most  ,.f  ih,.ni  arc  now  un,l,.r  water.  In, li, .alio,,,  ..f 
v,'ins  arc  ,,uitc  luiiniToiis,  Iml  the  rock  as  a  who!,'  app,.ar-  i,,  !,,.- 
ioiijr  to  the  har,l,'r  an,!  ,lrier  variety  of  ro.-k,  iiwli.atini:  an  appr,,a,h 
to  the  c.inparativcly  iiarivn  l.clt  fnrther  t,.  th,.  s,,ulh,.a~t  .\ 
nunihcr  of  short  til.rc  veins  ,.cciir  in  this  aiva.  l.ut  a>  a  whol,.  th,. 
output  appears  t<.  h,"  ni,istly  millinf;  material.  On  l,.|  jr,  a  hiil, 
work  of  an  c\plorat,)ry  charact..r  has  hei.n  ,lon,.  an.|  th,'  r,M.k  h,iv 
mIso  appears  to  he  of  the  harder  vari.'ty. 

Lot  :iL'.  raiij;e  .\ :  Some  work  of  an  e\pl,.rat,iry  ..liara,l,.r  ha- 
i'ecn  ,lone  on  this  !,.|.  known  as  the  JIay.len  pr,.p,.rtv. 

The  ro,.k  h,.r,.  is  a  soinewliat  shity  .serpent  in,'  of  i;,„„|  ,.1,.,,.. 
;ict,.r,  l.ut  iiowheiv  exhiliitcd  such  massiven,.ss  a<  that  ,if  ih,. 
Thetford  areas.  A  tiond  .showiiif;  of  veins  was  foun.l  an,|  th,.  lihr,. 
appears  to  he  of  satisfactory  ,|uality. 

Lots  21  and  U.j,  ranfre  111.  Irelan.l:  This  proptrtv  was  at  on,, 
tinu-  ,.perate,l  l.y  Kin^r  Mros.  of  Tlictfor,!.  The  ,.K  vation  ,,1-  th,. 
openinjrs  above  lake  level  is  ahout  oOO  leet. 

The  .terpentine  h,.re  presents  a  roufihly  li,.d,l,.,|  app,...iran,.,. 
with  a  ,lip  to  the  northwest  of  Ho"  to  40°.  in  whi,.h  the  lil.iv  was 
also  f,)un,l  in  z,.iies.  varyin,;  i,,  length  from  on,'-,|uart(.r  of  an  iii,-h 
U>  ,.ii,>  im-h.  Sum,-  \o.  1  and  II  <Tii,i(-  was  ohtaine.l  ami  s,.m,. 
•  )00  tons  of  asl.est,.s  were  extracted  an, I  sliipp,..!  to  ('ol,.raine 
station,  a  distance  ,)f  live  miles. 

On  lot  l'().  rani;c  111,  there  is  a  kn,)ll  ,.f  s,'rpentin,..  in  whi,.h 
a  iHimher  of  veins  of  short  fihro  can  he  noti,',',!.  .\rouuil  th.-  si,l,s 
"f  Silver  mountain  which  is  the  i)rominent  peak  west  <,f  th,.  lake 
small  veins  wer,'  also  (lis,.l,).sed,  hut  the  district  as  a  whole  appears 
to  he  ti-productive  an,l  no  serious  miniiij;  has  been  atteniptcl. 


vii»*JK«':r=^-ir;»^. 
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A-lir-ld-  li.i«  lii'cti  t<iuilc|  nil  niic  of  till' i>l;iliih  <it'  \'ic(ilcl  l;ikc, 
tii\MI-lli|i  nl'  Sontll  ll.'llli.  'riic  Sf|-|iclll  illi'  ixi'k  "llicll  I'lil'IIW  till- 
liirirc  i^lilinl  li^(-<  ;ilirM|>tl\  nut  nf  the  WaliT  In  the  hciirlil  n|'  -cm  iil\ 
feel  arKl  i-  :i|i|):(!i'iil ly  -cariiivl  all  llu-niii;li  with  aslMstn-  Maii>- 
niM'iiiliy;,-  liaxc  liccii  tnadi'  lure,  rcxcalini;  in  mnst  nf  tliciii  a>lM'>ln< 
iif  irnnil  ijualitv.  Tliix  inincral.  Imwcvcr.  prcTiiis  inaiix  |H>iiii-i 
nf  ilinVrciii'c  frniii  that  nf  'riulfnnl  and  Mlack  L;vk('.  Mr.  Willi- 
llinll.  nf  llic  ( icnln^iii  al  SlllNcy.  ill  \\U  rcpntl  ill  1  SSL'  saXsiTlli' 
a<lM'-in>  (■('ii-.i-i-  i\i  four  varieties: 

I-t.     Small  veins,  rarelv  e\c lin^  lialf  an  iiieli  in  wiiltli:  the 

lilM'e-  are  nni  easil\  separaMe.  wliieli,  the  writer  sa\s  ilnes  iint 
ijetrael   frniii  its  (•nininereial  value. 

Jii'l  .\|iparently  neeupyin^'  a  pnsitinn  at  riiilit  aiiL'les  tn  the 
\ein-  alin\e  nniiced  is  a  rnarse  tiNrniis  iiiitieial  reseiiitilin;;  rope 
and  e\identl\  derived  frnlii  the  assneiated  piernlite.  The  I'Strellie 
leniilli  which  lliesi'  lilires  may  attain  eniild  iint  he  determinecj. 
lint  ju(!i;illii  frniii  cxpnsed  |)nrliniis  it  eannni  he  less  than  three 
teet. 

:'>r<l.  \'eiiis  somewhat  resemhlinv:  •••'■  latter  in  aspect,  hut 
much  liner  in  texture.  'I'he  lihre  can  he  separated  with  ;;reat 
facility,  tlintijrh  firmly  attached  at  nne  end  tn  the  parent  rnck. 

-Ith.  .\  steatitic  ashestns  rock  resemhlint:  "mountain 
leather,"  fnrininj:  important  masses  which  enclose  sm:  "  concre- 
tionary pellets  of  ashestns,  the  centres  of  which  coiitail  .lUclells 
of  serpentine.  'I'liis  is  a  peculiar  formation  which  h  ;i"en  nu- 
where  ohserxed  to  so  ^real  all  extent  as  here. 

Hriis  iht  Slid  (till si.  The  outcrops  on  the  Chaudiere  riser  at 
the  I'lras  (111  Slid  Oiiest  present  also  dilTel'el't  features  from  those 
in  riielfnrd  and  Ulack  Lake.  Mere  the  rock  is  in  many  places  a 
serpentine  hreccia,  heiiifr  nnly  partiall\-  scrpenliniziMl  as  an  altera- 
tion a|ipareiilly  from  a  pyroxenie  mass.  \t  several  places  wlni'- 
the  serf  lent  iiie  is  heller  di,  played  small  veins  of  an  impure  ashestos 
are  seen,  hut  these  are  of  no  ecoiHuiiic  importance.  'I'he  asso- 
ciateil  rocks  e  hlack.  riisl\  slates  with  h.itids  of  hard  ^rits  and 
slate  conjiloiiierate.  jliorite  and  j;ranile  are  found  intheimined- 
iale  \icinity. 

I><i  I'liuilis  h'irir.  Some  ash  slos  has  heeri  found  on  llii; 
Pes  I'lanles  rixcr  which  is  on  the  iiorl  h  si<le  of  tlie  Chaiidiere. 
Here  hlack  and  jriay  altered  slates  and  iiuarlzites  are  in  contact 
with  a  da-k,  slaty  serpentine  whicii  •-;  cu!  hy  dike-;  of  a  while 
i;iaiiile.     Some   small    veins   of   ashestos   can    he   seen,   hut    as   no 
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lurilicr  work  li:is  Ihmii  i  uih'    in  iht-. 
<':iii  lie  cxpn  >-(r|. 

||-„/;,../,„r„.— riu.  .■i-Im-Ius  ana  ni  W  ,,li, .,!.,.,  „  ,.  „iM',t,.,| 
-II  tlir  noril,-..MM,  rn  .■M,v„uly  n(  n  -rri,,,,!  i,,,-  ,>|.,.  „|,„.t,  ,.m.',„U 
M.iiili-ur,trrlv    uiih    niaiiv    iiilrrni|ii  ion,    I'r,,,,,    t|„,   ,,, 


'.■Kl    lea. lint 


'''■•""    '■"'"•■■'I'"'    -iMlinn    tu    \\u||..,t.,un,    in    ll,..    Mnnif'    ..f'lair 
Niriilcl. 

<>>'  I"i.>  •-':!  ai.l  .').  ran-,.  ||  ,|„.  ,„„,,-  i.,nnrrh  l„.i,,n..ii,.'  lu 
111.'  MrliMina  KMairhnt  lafly  i,,  ,1,,.  |.,,il  A-I.c^i, „(■,„,,, ,anx  arr 
Mluat.Ml.  Tl,..  n.,.),  h,.,v  ,n,.|  with  i>  nt'  a  hanl  vannv  ,1  m,'.„c 
linmts  and  al  ..thrrs  it  t.-cnl,!..-  th..  M.,-,„.ntn,r  n,  lilark  lakr 
It  i<|.r..lml.l..|lial  Hi,.  khhuhI  uili  yicl,i  ^."-.1  milling  mat, .liaj 

.V«'(/-  lirompl,;,  l.„k, .  On  l,.t  Jli  an,|  liall'  m  l,,i  ...-,  ,.;,„,,,.  |x 
Hn,nipt..ii.  .MMni.risinK  in  all  aLout  :!:,((  am  <,  „,n„.  u,„k  «a~  ,|„n,^ 
III  ISVI  l.y  t!,..  |{n,ni|.t„r,  Asl.rst.,,  (',„n|.anv.  a  M„„i,,.al  ,■,„„■,■.„ 
It  IS  rv|H,rt..,l  that  M.ni,.  „!  tl„.  lil,,..  is  „f  ..N,...|l,.nt  ,|,ialitv.  T),,. 
inck  IS  ass,,riat.Ml  with  jrivat  masses  .,f  ,|i„nt..  an,|  >ial,.  .•on'ainini: 
\vliu,.}rafn..tsaii,|  is  .lilTrrrtit  in  nianv  puint-  tV,,in  thai  Mfl'iMi  ..,-,1 
.111.1  HIack  lake.  It  is  har-l.Tan-l  .laik...-  .„i,„nv,|,  l,ui  m  pla.v,  it 
l'.'.'.-ii...s  tal<...s,.  in  a,|„.,.t.  Tl...  wins  arv  „ft,.n  i,nM|,.  vvIiImmiI 
th..  til.n.Ms  rharartcr.  The  area  as  a  ui,„l,.  ha-  n,.i  I,,..,,  a  ,„■,,- 
(liiccr  til  an  ■  larjrc  cNtcnt. 

S,,in..  piospciint;  was,|,.n,.in  7V;,7(/-(V/,-.  ,.n  lots  ||  mi  \\  ,,,,1 
lialf  ..f  l..t  lit.  A  shaft  (iff,.,,  f....t  in  ,l,.pth  uas  sunk  an,|  s-m„. 
t:...>.|  hl.iv  was  f,.uii,|,  soni..  „f  th,.  sp,.,iin..ns  |„.inir  ,„„.  i,„.|i  I,,,,.' 
III..  s,.rp,.nti.u.  s,,.,i,s  t,.  I„.  hiri.,.lv  ,l,.v..|„p,.,l  in  this  tv^non  an,l 
ivsults  so  far  attain,.,!  jxiv,.  ,.n,M.iiia-,-ni..ni  f,,r  fnrth.T  .h.v,'|..,,- 
iiM.nt  \v(irk. 

I.,d;  CInhni,,,;,,,,,,,.  A  n,-w  nniH  laj  l„l,  ha-  l.,.,.|i  ,iiM.,.v..n.,l 
"1  III'-  ••..'intry  s,.uthw,.st  „f  lak,.  Mistas-nii.  taar  lak,.  Chil,.,,!- 
«aiiiaii.  l.y   Mr.   I'.   M,i<,.|i/i,.  of  Montreal. 

.Mr.  ,1.  Ol.ajski.  ( ioNcrnnieiit  .Mininir  |.;ni.i,|,.,.r.  uiio  at  ih,- 
li'';"l  "f  an  ,.\ph,ration  party  was  .s,.nt  into  that  ,-,mntrv.  r,.p,,rts 
that  thf.f,.  I'vists  a  l.,.|t  of  .-,.rp,.ntin,.  y-vwn  to  .'i-ht  mil,.-  h.iit;,  ,,i, 
tlu'iM.rtlu.asi  marfiin  of  lak..  Chihoufrainan  an,|  on  the  shoivs  ,,r 
M.l\|.n/i,.  hay.  This  s,.rp,.ntin,.  is  ,,|- a  ^tvenish  ,..ilour:  n.H.mhies 
III..  M'rp<.ntin..  from  the  Kaslern  Tounshijis  an,l  contains  in  phi,',- 
a  \fry  (in,,  silky  (ilir.  from  one  to  tw,i  ami  a  half  ini-li,.s  in  l,.ni;tli. 
Som,.  lihroMs  vari.-ties  ,.f  li,,rnl,leii,h.  similar  to  th..  Italian  a-h,-tos 
•i-i'-'.-  "l-^o  l>*-(.n  foiuiil  with  (i!,r,..-  ii\e  an,i  six  in, -lies  in  i,.n-tii  ami 
I'  appear-  iliat  this  aiul  th,.  silky  vai'iety  o,-i-ur  all  ,.ver  th,.  ar,.a. 
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ju>lif\  111;-'  llii-  i\|'l'i!l.  I  rill  I'll  a  lalurl  -riiliv      Mr    I'lli  i    Mcl\.  luic 

lias  III!     iil/fil  II     '11    -  wliicli  vmII  |iiii^|mi  I   I  lie  alia  iiinlrl  'iiii-i- 

tinn  tliorur  ;lil\         '  iiiiicr -raxm  "I  l'.M)">. 

Tlic  i|i^  ,     'iiiiiiTal  /till''  t'riiiii   l.aki'  St     .li'lni  i.>   17!' 
Iiiilo. 
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Mii-li>riln     .ill    t<       I  '   I-  lit   I  he  aiii|i|Mliiili'  varici  \  ,  \ut  h 

I  lie  ('\cc|il  idli  II''  '   II'  si|i;  i'    III'  a^lic^lu-   iniiililrrl   ill     \la-s- 

aclnisi  Ms  ami  n  Ari/mia.  ■■  rli  "as  n|  ihi-  rlirxMiiilr  variety. 
l)iiriiiii  I'.MKI  ill  |iroilurtiiin  ui  .-lirstns  was  iiriiuipally  Irniii  lli.' 
S.-ili  iniitiiitaiti,  W  lull'  cuiiiit  \  .  <  ■• ..  alsii  in  ^iiialirr  i|iiaii'  it  ifs  truiii 
rear  i>altnii.  lii  i  k-liiri' coiiiil  •.-.  ,Ma-s.:  Nru  Hart  I'lirij,  (  i  im  ami 
(iraiiil  Canuii.  Xri/mia.*  I'lir  ( 'iiiiiiiiiiciit  .\slir-tii-  Mit.inji 
('(ilii|iati\  ulmsi  (U'liii-it-  i«l'  ain|>hiliiilr  a^lir^los  arr  in  tin-  liiwil 
of  Ni'w  llart  I'l"  I,  Cniiii.,  Iia>  rrnii'il  a  ciiiiiiilrtc  plant  I'm'  ('ni-hiiii: 
ainl  riiiiiiit:  till  rnnlc  rnrk  ami  Pir  -ciiaratini;  the  lilin  .  Tliis  niin- 
|ian\  1 1  lainl  a  -iiiall  |iii.t  imi  nl  its  prinlMrtiiiii  t,\  I'ln;;  jnil  pri  :>arcil 
il  for  tiic  inaikct.  At  till'  Ui-iiiiii-il  ciMiiity.  \a..  ■!(  pu^it^  nl'  tlir 
.XiiM'rican  .\,~lic>tus  ( 'iiinp..i:\  ,  a  III  Ion  plant  I'nr  ci  Msliiii^'  ami 
scparat  iiiir  the  a>l)rslos  i~  nearly  eonipleteil.  Tlii,-  eu  npaiiy  has 
tniiieil  a  larire  ijiiaiitity  of  entile  roek  ami  lia^  ;t  sturiij  ready 
for  trealtiieiit    when  its  mill  is  ronipleleil. 

The  Sail  tnoiiiitain  .\-l)f'stos  ('onipany.  .vlmse  ilepu.^its  are 
loeatcil  al  Sail  inounlaiii.  White  eniinly,  (la  .  -till  roiiliniies  to  he 
the  hirjiesl  prothirer  of  ashesln-  ill  tile  I'liileil  Slates.  There  wa> 
no  proline!  ion  in  I'Ml.l  from  I  he  ol  her  ( ieor;j:ia  deposits  of  ainphihole 
ashestos.  Tins  i-  also  true  of  the  North  (  aroliiia  depoMls  loialed 
in  I'olk.  .Mitehell  all  Wilkes  eolllltii--.  U  here  till--  \  atiety  of  ashe-los 
is  known  to  occur  in  lar<;e  inianlities  and  it  i~  iriie  aKo  of  the 
Wisconsin  deposits  located  near  Ste\'ens  I'oint.  Wmid  '■oinity, 
and  of  the  N'eriiiont   depo.-its. 

Xot  w  It  hslandiii;;  its  ijiiaiitit\.  cheapness  and  ease  of  prodiie- 
lion  and  transporatioii.  many  of  the  laiijest  maniilact  urers  of 
asbestos  products  in  the  rmted  States  do  not  liandle  the  amphi- 
liole  varii  '  V. 

*I'r:ilI,  ■■'rii.'  IVe.li:'  tiiin  of  Asllt■.^tlls  in  the  t'liitcd  States."  1!M)I.  pairc  ti. 
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ll  i<  i|i|il<'  rollimnn  In  tllhl  I  iir  i-ht\ -ot  il,-  ,  J  „  .| ,  „  ,„.  (,, ,, , ,,,. 
VMl-i.tv  nt"  >rrp.'iilmc  in  -iri.-ill  Minuiinl^  :i^-."m,,i.  ,1  u  it  h  i|,r  -.-ri,,  n- 
tilic  ruck-  in  \;u'il>ll^  liiralilic-  I  liii>ii;.'|iiiiit  lli.  I  n!t.',|  MmI.  -  \i 
f;M>|>:if.  W'  ..|c|.n«il-nt'lli('  chn -.i|  ilr  \  .iri.l  \  li;i\  r- I,,,  li  lnnii.l  tlial 
lia\c  uaifanlrd  I'lirllicr  llivi -I  iy.ii  icii  .iii'l  'If. .  Imihih'Ii!  .  Tlii- 
work  lia-  Im'iii  .1(1111'  In  tin-  McCi.niifl  .\>i..Mn.  (  ..n.pariv  ,,\  I'lM  — 
'"III-''  '         ''II'  >"  I'.'ii'  'III'  "'iilpiit  ami  ■.|ii|>inc'!il  -  Ii.i\r  l„.,-ii  -tii.-ill 

IIh  IT  \>a>  :i1m(  a  -mall  |iiii.|iiii  inn  nl  a-lx-ii,,  n,  pin:;  tmiii 
111'     !':.!.  ,n   l.icalitv    in    Ma- 

Th.'  Wrinoiit  l.icalilics  in  (Ml.'ans  an. I  l.ainoillr  .■..inm,--  <||,| 
ncit   piu'luci-  at   all   for  ih,'  la-t    two   \car-       Th.'  ni.,-i    pn.miMnjr 

(lr|>(>sii-.  in  that  s.'ction  ari'  ilio f  ih,'  \rrni.'ni   A-Iu'Mo-  (om- 

pativ  and  the  Tin'k.T  Asl.olcs  (MtnpanN.  Th..  n,rnirr  ronipanv  - 
(I'  •(•Ml-,  an-  l.icatnl  aliiiiit  -i\  mile-,  imrtlii-a-t  i.l  li.  Knidv  moiin- 
taui  an.l  tu<i  miles  riiirtlica>i  t'ri>m  tlir  Mllauc  ol  l.nurll.  Ihr 
Tin'krr  Asli. -los  Comiianv'-  properly  i-  .m  the  ea-fern  v|,,p,.,  ,,t 
Helvidere  innnntain,  in  the  M>nlli\vestern  part  of  Lowell  toun,-i;u. 
1  irlean-  eonni y.  about  live  mile-  >oiif  hue-t  of  the  \  illaiie  ..f  |,in\,'ll. 
hivelopnieiii  uork  was  earried  on  in  !(Hri  nii  Koih  the-e  properties 
and  the  latli  r  offers  perhaps  at  the  pre-eiil  time  th..  ino-i  javoral.le 
opporiunit\    in    the   Neriiioni   dislriet    for  developinn   .jepo-it-   ,,f 

ilir\-ol  ile  a-lie-to-. 

(•n  account  of  the  iiitere-t  liiamfested  li\  Cai.a'lian  a.-l'e-lo, 
men  ill  the  discovery  of  ilie  ehrysolile  varieU  in  Wrmoni.  it  nia\ 
lie  of  im['irtanee  to  ;:ive  here  a  linef  accoiiiH  of  the  resiih^  of  the 
itnesliLiatioiis  eondiicled  t)\    rrofe--or  .1.  I'.   Ivemp:      * 

\slies|(w  was  discovered  many  \ears  a>ro  in  varioiK  pails 
of  \ermont.  The  revival  of  mtere~t  appears  to  |„  due  to  ihe 
tact  that  -Mine  -even  or  eivdit  veai-  ai;o  a  I'renchCanadian  luni- 
liermaii  in  llu'  emplov  of  Mr.  M.  i:.  Tucker  discovered,  while  fellini.' 
frees  on  the  eastern  -ide  of  ll.hidere  moiml.ain,  in  the  e\iivm,. 
western  portion  of  Lowell,  a  \ein  of  chr\ -utile  and  at  onee  recoir- 
!li,-ed  it-  similarif.  to  the  ( ';in,'ldiaii  product  uhich  he  had  -eei,  it' 
the  (  ^iel.ec  mini  s.  .Mr,  Tncki-r.  the  fore,  heiraii  the  <earcli  for  t  he 
unrkalile  iie|iosils  ami  either  tlito'i-li  |ii-  own  ilTort-  or  throu;.'h 

the  intere-<t   aroused  in  others  tin-  pi,  -eiit   develo|imelits  have  heel: 

•■ittaiiieil.     Th(  \-  hid  f.'iir  to  he  cnmmei'  ia!l\    pro'liiei  i\  e.  ahiionL'li 
tliev    are  now  in  tile  uiilial  stajles  of  de\  .lopmenl 

"The    asbestos    is    found    in    tiie    !">,mi    of     I'ideii,     Lamoille 
count \    and  adjacent  to  the  town  ,,[   Low,  II,  (  irleaiis  i-ouiii\ . 
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.\c;ir  till    tiiwii  (if  liilcii  llicic  arc  lol^ 


OSC    t()"('l  1 


lev  wliicli 


I'xliiliil  lilt"  iiiiiicial  ill  I'air  i|iiaiitilics  ami  simic  cxtciisiM' work  lias 
tu'cii  (lone  ill  I'.tlXthy  the. New  lui-riai  1  Asl)csti)s  Miiiiiij;  and  Milliiii; 
Coiiipanw 

"At  no  iiicat  iii>Iaii(('  cast  or  nortlicasi  of  the  N'cw  JMiiiJaiitl 
('ciiii|)aiiy  tile  line  Ix'tweeii  Ildeii  aiicl  Lnwcil  runs  acni.-s  the  ser- 
|)enti»"  Ix'lt  in  a  iiortliwesterly  (iirection.  Contintiiiifi  nortlieast- 
crly  on  the  southern  side  of  the  serpentine  belt,  there  is  one  of  tlie 
opeiiiii;;s  wiiieh  have  Immmi  made  l)y  Mr.  M.  !'',.  Tucker  in  Lowell. 

"Some  iilasliny;  has  liccn  done  here  and  the  serpentine  is  well 
exposed.  .\l)out  six  miles  northeast  of  this  exposure  and  hcyond 
Lowell  villasre  a  belt  of  ser|)cntine  distinct  from  that  at  Melvidere 
mountain  apjicars  and  in  it  .Mr.  Tiiekcr  and  his  associates  have 
done  some  lilastin;:  and  have  exposed  <'onsideral)le  fibre.  The 
country  roi-k  throunhoiit  is  a  slaty  mica  schist.  It  lies  to  the 
southeast  and  east  of  Melvidere. 

"  .\s  the  mountain  is  approached,  a  i^vvM  shoulder  is  found 
|)rojectiiif:  to  the  south  from  the  foot  of  the  main  peak.  Wherever 
crossed  by  the  writer  it  consists  of  ser[)eiitine.  It  rises  1.0(11)  feet 
or  more  ab()\e  the  valley  and  on  the  toj)  forms  a  sort  of  step 
a^railist  the  remainder  of  the  peak.  To  the  north  (.f  the  serpentine 
and  li.^iiijr  above  it  as  a  precipitous  wall  a  fireat  mass  of  hornblende 
schist  appears.  It  has  a  rather  Hat  dij)  to  the  east  and  is  broken 
into  blocks  by  two  pronounced  sets  of  joints.  It  rises  in  a  series 
of  precipitous  escarpments.  l..")()l)  or  _'.()()()  feet  above  I  lie  serpeiitine 
In  jilaces  the  hornblende  schist  has  been  altered  to  chlorite  schist, 
.lust  to  the  Miiith  of  the  excavation  mad<'  by  the  .National  .\sbestos 
Company  an  iiuportani  fault  is  visible  which  strikes  into  the 
mountain  in  a  direction  1.")°  west  of  north  accordinj:  to  mai;netic 
comiia-s,  but  sini-e  local  attraction  sometimes  appears  in  tins 
region  Mie  observation  mav  not  be  exact.  .\i  all  events  the  fault 
brings  the  hornblendic  or  chlorilic  schist  abru|itlv  ajiaiiist  tl;e 
serpenliuc'  and  cuts  off  the  latter  from  extending  further  to  the 
we>l.  Several  feet  of  fault  breccia  mark  the  location  of  the  fault 
The  serpentine  belt  appe;irs  to  be  a  broad  one.  but  its  approximate 
width  cMiinot  be  readilv  staled  because  it  i-^  concealed  bv  forests 
and  because  the  \\riti'r'~  observations  were  of  necessity  made 
without  a  map.  It  is  evident  that  the  location  of  t  he  New  i'lnjilaiid 
and  the  .National  coiiipames  is  on  the  norlliern  edfie  of  the  ser- 
pentine. v\  hile  the  prospect-  of  Mr.  Tucker  are  on  the  eastern  edjie 
and  much  j.iucr  dou  n.   The  New  Ijinland  and  National  com|)anies 
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cxposiiivs  :,iv  fairly  near  In  tlir  ..iil,-n,|,.  ,,f  i|„.  l„,r,il,l  .,,,1,.  „.lii>l 
foriniiij;   llic  inniiiilaiii  uii  tlic  miitli. 

••In  all  tlic  cxposiiivs  wli.Tc  ll,.'  a>l..-i(.,  apiM:...,  ih,. -,.,■- 
IxMitiric  lorius  |.ivripit..iis  dilTs  and  I  he  .A.-av  al  i.,ii-  l.avr  l„,.„ 
iiia.l<>  in  ilir  la.-c  of  il„.s..  ..scarp.n.nts.  I,,,-  ^  l.,n.;  lini,.,  iImiv- 
lorc.  the  rock  can  hci.lown  nut  finni  open  cm-  ulijrh  will  lHal.o\,. 
tlic  general  surface  of  ij,,.  -round.  In  the  openiniis  made  In  .\|r 
Tucker,  near  Tucker's  Mill,  i|,e  conditions  are  very  .-iinilar.  A 
hillock  or  shoulder  of  ^  .rpenliiie  projects  irotn  the  mountain  side 
and  is  hounded  by  f^ulches  on  the  west,  south  ami  ea-i.  The 
(.[K'ninfrs  ii.'ar  the  town  of  Lowell  are  likewise  situated  in  a  ri.lj;,. 
of  serpentine  iiiid  have  been  driven  in  on  'ootli  sides  an.l  from  the 
northern  end." 

The  asbestos  occurs  in  two  distinct  ami  contrasted  varieties 
In  one  case  it  forms  veins  which  ramify  in  every  direction  tlirouuh 
the  serpentim-  The  asbestos  fibres  are  p.Mpendicular  or  at~a 
hiiih  anjile  to  di-  walls  ami  vary  from  a  ma\iinuin  leiijith.  a.  at 
I)re.sent  exposed,  of  three-fo  'ths  of  an  inch  down  to  not  more 
than  one-sixteenth  of  an  in,  ...  The  variety  is  similar  in  .■ill  re- 
spects to  the  Canadian  product  but  it  is  met  oi'  in  the  ;  -pe,t- 
owned  by  .Mr.  Tiick.T  at  Tucker's  .Mill  and  n.  .tr  Lowell.  T\u- 
second   variety  of  asbestos  is  what,  for  lack  of  a   better  name. 

Professor    Kemp    calls    "sliplibre "    I au.se    it    occurs    u|)on    ili,' 

shckensided  surfaces  that  are  common  to  this  ex|iosiuv  of  ser- 
p<'ntine  just  as  to  all  others  the  world  over.  TIm-c  iibivs  form 
layers  of  varyiiiji  thickness,  seldom  more  than  a  .|uarter  of  an  incli. 
hut  as  they  run  parallel  to  the  slickenside  surfaces  they  niiv 
them.selves  he  of  various  leufrtlis.  from  a  fraction  of  an  inch  up  to 
three  or  four  inches.  The  fibre  is  coarser  than  that  of  the  veins 
uiid  will  not  furnish  so  frood  a  jirade.  It  i<,  however,  more  abun- 
dant. 

I'rofe.s.sor  Kemi)ad<ls  that  it  is  likely  that  the  rvumu  will  be- 
come commercially  productive.  It  is  possible  tli;it  in  lime  laii:cr 
veins  may  be  discovered  of  first  finide  i|Uality.  iiut  at  the  present 
tune  nothing:  but  short  asbestos,  second  and  third  (|ualitv,  can  i)e 
IH'odiiced.  The  ser|)entine  belt  runs  for  f^reat  distances  to  the 
north  and  while  it  is  iin|)ossibl(>  to  report  <ither  delinile  discoveries 
the  area  within  which  the  f,'eolo>;ical  forni.itioris  are  favorable  for 
the  occurrence  of  asbestos  appears  to  be  considerable. 

However,  the  serpentine  has  been  alread\  somewhat  care- 
fully prospected,  with  the  result  that  no  exposures  and  occurrences 
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of  the  cluiractiT  as  seen  in  Tlictford  and  lUack  Lakf  have  so  far 
lu'cn  ()l)si'rv('(l. 

The  deposits  of  clirysotih'  ashcstos  in  tlic  (Irand  Cafion. 
Arizona,  wliicli  arc  owned  l)y  llie  Hanee  Ashcstos  ("oinpanw  were 
niined  to  a  small  extent,  hut  tlie  work  was  more  of  an  exploratory 
nature.  Mr.  .lotm  I'enliale,  maiiafier  of  the  Ciuehec  Aslu-stos 
Company,  at  I'-ast  Uroiigliton,  has  spent  :d)out  ten  months  in  the 
deve]o|)ment  of  the  ashcstos  occiirrence.-i  on  h(>half  of  New  Wnk 
caintalists  and  he  descrihes  the  ser])entinc.  which  occurs  every- 
where in  the  stec])  l>hiff  in  the  Canon,  as  a  ycllow-j^rcen.  harsli 
rock,  sometimes  massive,  sometimes  in  a  crushe(l  and  disturhed 
condition,  overlaid  hy  sandstone,  .\shestos  veins  are  few  mostlv 
in  a  horizontal  position  anil  ])arallel  to  each  otiier  and  the  fihre 
in  most  of  the  occurrences  is  frozen  to  a  serpentine  of  opaipic, 
cherty  aiipearance.  The  fihro  is  whitish,  with  a  yellow-greenish 
tint  resemhlin};  much  the  Timphton  asbestos.  The  (|nality  of 
the  ashcstos  is  good  and  some  of  the  fil)res  are  two  inches  in  length. 

In  \'M)'.i  a  de|)osit  of  chrysotile  ashcstos  was  found  in  .\rizona 
at  till'  head  of  I'into  creek.  twenty-thrci>  miles  west  of  (Jlohe.  (!ila 
county.  This  dei)osit  has  been  located  hy  Mr.  M.  L.  Shackellord, 
of  I'rescott,  .-Xriz,  Th(>  asbestos  bearing  ser[)entine  can  be  traced 
for  over  three  miles  and  the  asbestos  deposits  an'  as  a  rule  found 
on  the  contact  with  the  country  rock.  Samiiles  ot  this  aslx'stos 
have  been  ('xaminc<l  and  were  found  to  he  of  good  (|uality,  tlie 
fii)r('s  varying  from  a  fraction  of  an  inch  to  two  and  three  inches 
in  length.  The  oiilv  work  that  has  been  done  on  this  de[)osit  up 
to  tlie  present  time  is  the  one  year's  assessment  work  so  that  there 
is  not  very  miu'h  known  as  yet  regarding  tlie  extent  of  the  deposit 
or  the  jicrccntage  of  asbestos  that  can  he  obtained  in  mining. 

In  \ancey  county,  N.C.,  about  eight  i>>iles  west  of  Sjiruce 
I'ine.  on  the  road  to  Hnrnsville  near  the  junction  of  the  North 
and  the  Soutii  Toe  rivers,  chrysotile  asbestos  has  been  found  in 
some  (piantity  on  a  hill  which  rises  about  :{()()  feet  aboxc  the  sur- 
rounding country.  The  fibre  is  of  good  ipiality  and  although  but 
little  work  has  been  done  on  the  deposit  the  serpentine  has  been 
proved  to  contain  the  asbestos  for  a  distance  of  2')t)  feet  in  length. 
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hv  .")()  to  7.")  fi'ct 


dth.     \  tunnel  running  about   thirty-five 


feet   below  ihe  outcrop  encountered  the  same  chrysotile  asbestos 
at  that  depth 
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In  tho  hofrinniiif;  of  tlio  nineties  x.nie  ,-<nu;u.;u  ■.nunufiM 
aslx-stos  tnen  was  catiscii  by  the  iillcficd  (Hs.'ovcrv  n<  a  ti„(.  aslx.sh.s 
ir,  larjif  (|nantitics  in  tho  serpentines  on  tlie  weM  .-oast,  cliietly  in 
the  vieinity  of  Port  au  I'ort  l.uy.  The  rock,  witli  whi.li  aslx'sios 
h(>iirinfi  serjtentines  are  most  coniinoiily  associateil  in  tiie  Province 
of  Qiiehee  form  a  considerable  belt  alonj;  the  ucsi  coast  of  Xew- 
foimilland.  In  the>o  roeics.  whicli  consist  ot  shite-,  sandstones, 
diorites  and  treniolites.  are  also  to  be  seen  lartre  masses  of  ser- 
pentine similar  to  that  at  Thetford.  Here  and  there  also  are 
fireat  mountains  of  mafinesian  limestone  and  in  the  rctrion  of 
firand  lake  and  other  isolated  se-tions  are  found  carboniferous 
basins.  Still,  this  entire  area,  extending  about  100  miles  north 
and  south  and  tho  entire  width  of  tho  Islan<l  east  and  west,  can 
be  safely  called  a  serpentine  country  and  contaitis.  acconlinir  to 
Mr.  James  1'.  Howloy's  estimate.  5.007  s(iuare  miles  of  serpentine 
rocks.  Mr.  V.  K.  Willis,*  of  Halifax,  and  Mr,  Robert  .loins.**  of 
London,  England,  have  spent  considerable  time  in  the  investiga- 
tion of  those  a.sbestos  deposits  and  a  bri<'f  account  of  the  cliaracter 
of  the.se  deposits  may  not  be  out  of  i)laee, 

Tho  serpentines  with  the  granulile  dikes  which  evervwhere 
intersect  the  eoimtry  rock  contain  vast  deposits  of  minerals  and 
are  to-day.  with  the  exception  of  the  immediate  coast  line,  nearly 
virgin  fields  for  the  prosix-ctor  and  miner. 

Tho  existence  of  asbestos  in  this  great  belt  of  .serpentin,  has 
long  been  known  and  several  well  known  geologists  in  their  writing's 
have  predicted  that  it  would  be  discovered  in  (piantities  siii!ici(.ntly 
large  to  be  of  eeonomie  value.  On  the  eastern  coast  of  Port  an 
Port  bay,  rising  out  of  the  sea  to  a  nearly  vertical  height  of  l.soo 
foot,  is  a  motmtain  known  as  Hluff  head.  This  mouniaui  defer- 
ininos  tho  sou'hern  boundary  of  the  .seri)entines.  For  manv  miles 
north  the  coast  line  is  precipitous  and  lofty  culminatum  ai  Cape 
(iregory  in  a  bluff  nearly  2.")()()  feet  high. 

At  Hluff  head  and  extending  for  about  one  mile  north  the 
beach  is  composed  of  conglomerate,  very  hard  and  highlv  poli-lieil 
o!i  the  surface  by  tho  action  of  the  surf  which  breaks  upon  it. 
The  beach  is  strewn  with  boulders  of  .all  si/.cs  which  have  fallen 
down  from  tho  cliffs  and  nearly  all  of  them  contain  seams  of  asbes- 

♦Ciinadian  Mining  lU'vicw,  IStCi.  pasc  L'07. 
** \sl)fst()s,  by  1{,  Joiu's.  1.S97,  pace  .").j, 
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(i)>.  while  tlic  connloiiK  rate  of  the  licacli  itself  is  filled  with  it.  It 
was  here  that  the  ashestos  first  attracted  much  notice. 

LoiiH  known  to  the  tisheriiien  of  the  iieifihhorhood  as  "cot- 
ton rock."  it  came  to  the  knowledge  of  the  Honoiirahle  Daniel 
("leary  of  St.  .loliiis,  who  e(|iii|)|)ed  a  small  exi)edition  to  do 
some  i)ros])ectin>;  in  the  neijthhorhood. 

A  fireat  many  claim.'?  were  at  once  .secured  and  in  a  sliort  time 
some  thirty  .s([uare  miles  were  taken  uj)  l)y  prospectors  and  specu- 
lators. Development  work  was  started,  hut  it  appears  that  no 
operations  on  a  larpe  scale  were  cond\icted  on  any  of  the  properties. 
Most  of  the  deveIo])ment  work  was  dfim  by  the  Halifax  .\shestos 
Co.  The  work  extended  over  many  hundreds  of  feet  along  a  gluch 
and  some  ten  or  twelve  large  cuts  were  made  in  the  mountain  side 
through  the  surface  dri.;.  In  each  ojiening  small  veins  of  ashestos 
were  found,  while  the  surface  drift,  which  varied  from  three  to 
twelve  feet  in  deiith,  was  in  most  cases  sattirated  with  loose  tihre 
entirely  free  from  the  matrix,  the  result  of  the  decomposition  of  the 
.serpentine  through  the  action  of  frost  and  weather. 

The  fihre  is  mostly  short;  specimens,  however,  of  two  inches 
in  length  have  occasionally  l)e(>n  found.  It  is  claimed  that  the 
peculiar  green  tinge  of  the  asbestos,  the  colour  and  com|)osition  of 
the  serpentine  atid  the  granulite  dikes  and  many  other  geological 
peculiarities  go  to  prove  the  remarkable  similarity  of  this  region 
with  the  asbestos  district   of  (Juebec. 

However,  as  already  stated,  nothiii.-  beyond  work  of  an  ex- 
])loratory  character  has  been  undertaken  on  any  of  the  properties 
and  on  account  of  the  remoteness  of  the  districts,  the  sporadical 
and  erratic  occurrence  of  the  a.sbestos  there  is  no  likelihood  that 
Newfoundland  will  ever  become  "(Quebec's  greatest  rival  ere  long." 
as  an  enthusiast  puts  it. 


ITAi.V. 

Prior  to  ISSO  asbestos  was  only  mined  in  Italy  but  the  uses 
being  so  limited  on  account  of  the  exorbitant  prices  asked  for  good 
fiiire.  the  production  with  very  few  variations  remained  the  same. 
Hut  when  Canada  came  forward  with  its  vast  resources  of  the 
mineral  the  whole  industry  a.ssumed  a  difTerent  aspect.  Italian 
prodticers  soon  found  that  they  could  not  compete  with  the  Cana- 
dian nnneral  for  the  following  reasons:  — (1)  .Mining  is  more  diffi- 
cult on  account  of  hand  labour,  which  is  compulsory  owing  to  the 
characttr  of  thr  gn'^md:  ('2)  Suj^ply  is  very  uncertain;  ('.\)  The 
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(ii)ro  is  iiiiicli  more  ditli.Milt  to  deal  wit  h  t  Ikui  i  he  <  •:ui;i.li:iM  asi)rst..s, 
re(iiiiriiiK  (liiTi-rciit  and  mnn'  (•(.niplicaicd  iiiadjinnv. 

Further,  it  is  also  rcpurtcd  that  the  hfiicr  chiss  „(  lib,-,,  us 
iiniitod. 

Although  tlictwospecicsof  aslM'slns.  thcCaiiadKiiiand  Italian 
arc  so  entirely  different  in  the  [.hysiral  propcriies.  ciieniically 
speukinjr  they  are  very  similar  and  for  certain  apphcatiotis  may 
replace  each  otiier. 

Italian  ashestos  is  a  fihrous  form  of  hornlilmdc  and  is  .lifTerent 
both  in  form  and  ap])earance  from  il  .■  Canadian  species.  wi,i,h  is 
generally  termed  ehrysotile.  Moth  the  Canadian  and  Italiati 
varieties  possess  some  fine  (pialities  and  ( ..aractciisiics  and  each 
of  them  find  its  special  ai)plication.  Manutactiirers  even  say 
that  in  some  cases  a  mixture  of  l)oth  fiives  better  results  and  is 
superior  to  the  best  (piality  of  either  of  tliem  used  separtely. 

The  chemical  comjjosition  of  Italian  asbestos  is  very  nearly 
the  same  as  that  of  the  Canadian  mineral,  as  may  be  seen  from  the 
comparative  analysis  made  by  Prof.  ,).  T.  Donald,  of  .M.mtrcal. 
page  9. 

Aecordinji  to  Mr.  Alfred  Fislier*.  the  Ceneral  Manajjer  of  tlie 
oldest  asi)estos  company  in  existence,  the  Inited  Asbestos  Com- 
pany of  L(mdon.  Enjiland,  Italian  asiiostos  miainj;  niav  be  con- 
sidered to  have  commenced  with  tlie  nineteenth  century. 

We  find  that  ai)out  one  hundred  years  ajio  two  enterprisinj; 
citizens  of  north  Italy  conceived  the  idea  that  what  iiad  been  <lone 
in  ancient  times  mifiht  be  undertaken  for  modern  re(|uirements 
and  that  a  cloth  made  of  this  material  would  answer  well  for  various 
purposes.  They  carried  out  some  e\|)erim.  nt s  in  boiiibardv  which 
were  considered  to  i)e.  to  a  certain  extent,  satisfactory  and  whicli 
earned  for  them  some  honorary  distinctions  from  X.ipoleon  1.  who 
was  always  ready  to  >>ncouraj;e  sciences,  arts  and  indu>tri(s.  The 
numerous  crises  which  kept  this  part  of  Kuropc  in  a  perpetual 
state  of  discpiietude  prevented  the  developmeni  of  ide  trials  and 
lor  a  further  space  of  years  asbestos  seems  to  have  been  lookecl 
upon  as  a  substance  of  some  interest  to  the  niineraloirist  and  >reol(i- 
fiist.  i)ut  of  little  or  no  practical  and  commercial  value. 

It  was  not  until  tlie  year  IStiti  that  Sijinor  .Mbotiico,  having 
f:iven  some  attention  to  this  product  of  the  mountains  of  his  native 
province,  put  him.self  into  communication  with  a  highly  cultured 

♦Paper  rciui  at  ii  inpotinp  of  the  liislitutc  of  Marine  KiiitinciTs.  .StraUoril, 
I  .'iuhuul,  April  12,  1n92. 
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ami  inti'Uincnt  KlorcntiiK"  cleric.  Cunon  del  ("oroiia,  with  n  view 
of  <>l)tainin^r  his  assistance  in  developinn  the  economic  vises  of 
asbestos.  They  wen*  siil)se(|iieiitly  joined  by  u  distinguished 
lloiiiaii  nolileiiian.  the  Manniis  di  haviera. 

The  res\ilt  of  their  endeavors  was  that  they  produced  some 
asbestos  cloth  and  paper  and  were  in  hopes  of  ohtainiiij;  a  contract 
from  the  Italian  Ciovcrnment  for  the  supply  of  the  latter  for  hank 
notesaiid  other  securities.  Imt  failed  in  this  and.  whatever  prospects 
they  may  have  liad  of  better  success  in  other  directions,  these 
prospects  were  frustrated  l)y  the  outbreak  of  the  Franc(>-(ierman 
war  of  1S7()-71. 

Sijtnor  Albonico  had.  however,  obtained  {-oncessions  from 
several  comnuines  of  the  ripht  to  work  this  material  on  their  re- 
spective properties  and  havinjj  transferred  his  rifihts  to  the  Canon 
del  ("orona  and  the  Martpiis  di  Haviera,  he  thc^iu'cforward  acted  as 
their  apent  until  the  mines  and  mining  rights  were  transferred  to 
other  j)arties. 

The  first  district  in  which  asbestos  of  commercial  value  was 
ob.tained  was  the  Susa  valley,  which  is  approached  from  Franco 
through  the  famous  .Mont  Cenis  tunnel.  On  emerginp  from  the 
tunnel  on  the  Italian  side,  the  line  follows  the  southern  mountain 
slope  with  a  gradual  descent,  overlooking  the  town  of  Susa.  whi  -h 
j;ives  its  name  to  the  valley.  At  a  point  in  the  centre  ot  the 
valley  and  on  the  northern  mountain  slope  are  the  places  from 
which  the  floss  asbestos  fibre,  the  appearance  of  which  in  gas 
stoves,  is  familiar  to  us.  is  obtained.  In  the  same  locality  is  also 
fo\ir,l  a  fine,  white  ])owder  of  asbestos,  used  for  paint  and  other 
purpo.ses.  The  ground  from  which  these  materials  are  obtained 
is  about  ten  s(iuare  miles  in  extent  and  the  works  are  carried  on 
at  a  heiiiiit  of  from  (l.tKM)  to  l(t.(M)()  feet  above  sea  level.  The 
tciiiperal  nrc  is.  of  course,  low  at  such  an  elevation,  but  the  in- 
halutants  are  hardy  and  robust  and  make  willinj;  miners.  The 
works  are  reached  by  mul('-|)aths  lor  some  distance,  but  the 
reiuaindiT  of  the  way  has  to  be  travelled  on  foot  and  from  four  to 
live  hours  are  re(|uired  for  the  journey  from  the  plain  on  which 
the  railw.r  and  hij_di  road  are  situated.  The  first  work  done  here 
in  rei-elit  i  lines  dalr^  frimi  1S7().  Thi'  mode  in  which  the  material 
is  broufilii  down  I  hi  mountain  side  is  by  loaditif;  it  on  a  kind  of 
toboKHan  or  siedjie.  which  slides  as  easily  over  the  rocks  as  over 
snow  .'inil  so  cvpert  are  the  inhabitants  at  this  work  that  two  men 
can  britisr  down  eijjht  hundredweight  of  asbestos  in  tliree  hours. 


117 


The  s(>c(>n<l  c.f  the  tlistricts  i>  ||„.  Ausi.i  vallcv.  coinincn.iiij; 
at  Ivrca.  a  town  of  soiiii'  iiiiportaiici'.  aliniil  fortv  mil.-  in  :i  ncarlv 
iKirthcrri  (iirccliim  fnitii  Turin.  I'Vom  Ivr.'a  to  Chalilidti,  a  dis- 
tance of  a  little  under  tliirly  miles,  the  railwav  jia-.s  llininirli  the 
iieart  of  the  asliestos  properties  .vhich  tiaiik  it  on  |.ith,.r  -ide.  the 
direction  l)ein>i  northwesterly  and  at  the  latter  town  (Chatillon) 
the  valley  trends  shar|)ly  to  the  west  until  the  city  of  Aosta,  the 
ancient  Aiifiusta,  is  reached. 

The  history  of  the  asl)estos  tnininj;  industry  in  this  province 
is  as  follows:  In  the  year  1S4!»  Sijinor  .\ntonio  l{e,  oi'  l{,,m,..  Imd- 
ii;^'  hiin.sclf  implii'ated  in  certain  political  trouhlo.  took  ieiui:e  in 
this  valley,  where  he  lived  for  many  years.  In  1,S7:{  he  Kecamc 
aware  of  the  proceedings  of  t  he  .Mar.piis  di  Havicra  and  t  heCaiioii  del 
Corona,  and  .set  to  work  to  investigate  the  (|uestioii  of  asl.oios  in 
the  \osta  valh'v.  He,  like  others,  was  aware  of  its  existeiic.'.  i)ut 
until  then  the  mineral  found  in  this  district  had  heen  tliou;:lit  of 
inferior  <|uality  and  not  serviceal)le  for  industrial  purpo-.s.  so 
that  no  trouble  was  taken  ahout  it.  In  the  year  nameil.  iiowever. 
Sijinor  He  undertook  a  search  for  some  better  (|ualities  and  li.ivini; 
a.ssure.1  himself  that  such  could  be  founil  in  abundance  he  placed 
himself  in  comintinicalion  with  flie  London  partii>s  and  tlicy.  i)eini: 
satisfied  with  the  material,  started  workin;r  on  a  larire  scale. 

It  is  impossible  to  fiive  with  any  dejiree  of  exactitude  the 
extent  of  the  asbestos  l)earinf;  fjround  in  the  Aosta  valley,  but  as 
the  valley  is  .some  seventy-five  miles  in  lenfrth  and  varies  in  width 
from  five  to  forty  miles  some  idea  may  be  formed  of  it.  Xolwilh- 
standinfi  the  larjie  .luantity  of  asbestcw  that  has  been  alrea.ly 
obtained,  enormous  depo.sjts  remain  untouched  and  the  yield  may 
almost  be  considered  inexhaustible. 

The  (luality  of  asbestos  in  the  Aosta  valley  is  not .  however, 
similar  to  that  in  the  Susa  valley.  It  is  of  the  kimi  known  as 
"firay  fibre."  It  is  lonj;.  stronn;  and  sinipy  to  the  touch  and  is 
similar  to  that  obtained  in  the  third  and  perhaps  most  ini|)ortant 
of  the  vast  asbestos  areas. 

The  third  district  is  situated  in  that  portion  of  l.onibardy 
known  as  the  Valtellina.  To  reach  it  from  the  valley  last  described 
(Ao.sta)  it  is  neces.sary  to  return  to  Turin.  From  thence  a  railway 
journey  of  about  three  hours  and  a  half  briiifjs  one  to  .Milan.  A 
further  journey  by  rail  of  about  two  hours  brinjis  one  to  Conio  at 
the  foot  of  the  Icke  -if  that  natiK'.  The  r-nife  i-  then  by  -^tvanK-r 
to  Colico,  situated  at  nearly  the  northern  extremity  of  Mie  lake. 


us 

A  line  is  in  coiirr^i-  of  coiistnictioii  from  ('(ilic«i  to  Lccco,  whicli  will 
liriiintlic  Naltclliiia  ana  into  diicri  I'oiiiiniiiiicatiDii  with  ilii'icsl 
of  the  coimtry  anil  which  will  greatly  facihtatc  the  tiaiis|ioit  of 
ashi'stos  from  the  mines,  oiiviatinn  the  necessity  of  |)iiitiri«  it  on 
lioanl  liarjies  to  he  taken  from  one  end  of  the  lake  to  tlie  other. 
\fter  arrival  at  Colico.  a  railway  journey  of  alxxit  two  hours  and 
a  half  hnn^s  one  to  Sondrio.  the  chief  town  of  the  district.  The 
line  follows  the  course  of  the  river  .Addu.  .Xn  alihient  of  the  Adda, 
the  Mallero.  (lows  thronjih  the  valley  of  Val  Malenco.  In  this 
valley  and  others  hranchinfi  out  from  it  to  the  east  are  the  asliestos 
mines.  In  was  in  this  region  that  Si«nor  Alhonico  commenced  his 
researches. 

The  district  is  divided  into  live  Communes  and  the  asbestos 
proiMTties  have  an  area  of  iilxiut  2.").()(M)  acres,  or  nearly  forty 
sipiare  miles.  'I'lie  population  mimhers  about  ').(¥«).  of  whom  a 
lar^e  proportion  are  engajred  in  asbestos  mining.  Throughout  the 
whole  of  this  extensive  area  the  mineral  is  found  in  abundance  and 
of  the  finest  (piality.  There  is  in  the  fnited  Asbestos  Company's 
e\hii>it  at  the  Cry.stal  I'alace  a  s|)ecimen  of  the  crude  mineral  in 
one  pi»'ce  which  for  (|iiality  was  considered  to  be  the  finest  in  the 
world  and  which  ■■  'ighed  forty-five  pounds,  but  even  this  is  far 
surpa.s.-ied  by  a  block  from  tlie  same  Company's  mines  of  the 
weight  of  nearly  three  and  a  half  hundredweights. 

For  a  distance  of  eleven  miles  of  the  tW(>nty  which  form  the 
length  of  the  \al  .Malenco  there  is  a  good  carriage  road.  l>ut  be- 
yond that  the  ascent  to  the  mines  is  by  following  mere  g(>'it-tracks 
and  as  the  slope  of  the  mountains  is  steej)  the  labour  of  bringing 
the  mineral  to  the  road  at  the  bottom  of  the  valley  is  very  great. 

The  surface  of- the  ground  is  for  about  one-third  of  its  extent 
pasture  and  woodland,  the  remainder  being  bare  rock,  which 
admits  of  ea.sy  examination  and  trial.  .A  great  portion  of  these 
■'lountains  is  as  y(  t  iinexplored.  i)ut  indications  have  been  observe(l 
which  lead  to  the  conclusion  that  the  supply  of  asbestos  is  pr.ii 
tically  inexhaustible. 

Th(>  height  above  sea-level  of  the  mines  hitherto  opened  out 
varies  from  :{.(U/.  feet  to  7.1.'(M)  feet.  The  climate  is.  for  such  an 
elevation,  comparatively  mild,  there  being  some  places  at  a  height 
of  (i,(KM)  feet  where  work  can  1h'  carried  on  during  the  whole  year. 
Till-  inlial)itants  work  willingly  at  the  asbestos  mines,  in  spite 
of  the  danger  from  landslides  and  avalanches. 

For  a  hmg  time  the  opinion  was  held  that  a  certain  depth, 
greater  or  less  according  to  circumstances,  the  veins  of  asbestos 
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would  tcriiiiuatc  in  the  MTpciililic  lork.  Inn  tiiiiil  .xiiciirin'c  ha^ 
provi'd  that.  Iiy  fdllnwinn  tin- ilirci'tiim  of  the  vein,  it  i-  rfrnvcrcil. 
Tlic  lil)i-c  at  the  (ircaliT  ilcpllis  is  of  initrr  i|iialil\.  ami  Icvs  in- 
iliiratcil  than  that  near  the  xiifaci-.  Thi'  uork  i>  cai-iicd  on  liv 
nii'ans  of  sliafts  and  nalh'Tics.  dynaniilr  liritiL'  ux'd  lor  hla>linj: 
purposes. 

'I'lic  Italian  ore  is  taken  oul  in  lumps,  lornuiii;  iiard.  cio-ely 
(•i>nipiU'te<l  bundles  of  lilires,  \ar\iii;i  from  iifrhi  >:ra\  to  hrovvn. 
Sometimes  threads  of  many  feet  may  drawn  from  surh  Idindies 
and  the  fibre  then  has  the  appearance  of  lla\. 

All  asbestos  mined  during  the  day  is  ba^;;ei|  up  and  at  onre 
traiisp'irted  to  the  faetories  without  an\  further  preparation. 
Here  li.e  contents  of  the  liajis  are  cleaiietl  from  the  powderv  ad- 
tni.xture  generally  found  in  all  Italian  mines,  .\lier  this  cleaning: 
process  the  crude  asbestos  is  se|)arated  into  three  trrades:  (1)  the 
lonn  libre  for  spmninn  and  weaving.  (2)  the  siiort  lihred  material 
for  the  manufacture  of  mill  board  and  paper.  (H)  the  powdery 
substance,  part  of  which  is  reserved  for  conversion  into  cement 
and  paint  and  the  remainder  sold  to  ajiriculturists  for  manure. 

in  ssiA. 

Mr.  Uiehle.  Mininji  luifjineer  at  the  liiion  Muies,  Miack  Lake, 
(^ue.,  made  an  extensive  tour  in  the  year  I'.tOi  throujih  tlie 
rejiiun  of  tlu-  new  asbestos  discoveries  in  the  I  ral  mountains  and 
Mongolia  on  behalf  of  the  .Xsliest  and  ( iuiiuniwerke.  Alfred  Calmoii. 
Hainbnrfi,  and  in  the  following;  a  iirief  account  is  jjiveii  of  these 
n(-w  occurrences:  - 

t'li'iti  ri'ihttrij.  The  asbestos  mines  are  situatecl  tliirty  verst 
froi'i  the  station  of  Majenowa.  The  entire  district  is  covered  with 
heavy  drift  material  containing  auriferous  sand  and  pre<'ious 
stones,  such  as:  emerald.  ain>!hyst,  topaz,  s])inei.  lieryl.  etc..  in 
fact  some  of  the  best  emerald  mines  are  situateil  in  this  district. 
The  country  is  fairly  even  and  (leiierally  is  not  of  a  iriouiitainous 
character.  It  is  densely  timbered  and  for  tiiis  reason  prospect  inir 
work  is  a  very  dillicult  task  in  that  reiiion.  The  formation  is  a 
weathered  seri)entine  much  decom))osed,  and  has  underfione  e\  i- 
dently  many  disturl)ances.  The  asbestos  is  found  in  cracks  or 
fissures  similar  to  thi'  slickensides  in  Thetford  and  Black  Lake 
and  it  is  to  some  extent  discoloured.  It  is  of  a  tine  and  silky  tex- 
ture; it  is  true  asbestos,  a  fori!!  of  fi!)!vd  tremolite  lur-l  hnr,;\:]rr,i\i- 
and  its  principal  value  for  inaiuifactun'is  lies  iii  its  tensile  strength. 
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If  is  not  iicuily  as  silky  :is  the  ('.•mailian  clirysotilc,  ihc  (ihrc  is  a 
little  coarser,  of  >li«htiv  veilow  colour  ami  is  well  ailafited  for  spin- 
ning purposes.  Most  of  the  asbestos  is  short,  fibre  of  two  and  two 
anil  a  half  inches  in  length  is  very  rare.     There  are  twr)  companies 

workitii;  m  the  district:  the  "  I'oklewsky   Kosell"  and  tl Kor- 

rewo  Company,  "  The  former  is  the  larijest  com|)any  in  the  <lis- 
tri<'t  and  em|)loved  at  one  lime  .'>.(HM)  men.  l\\u  the  drawbacks 
for  a  healthy  and  steady  progress  of  the  industry  are  (jreat.  the 
principal  ones  bein«  the  shortness  of  the  season  which  lasts  only 
six  to  ei^ht  weeks  and  the  rem<)tenes,s  of  the  district. 

The  mines  are  remarkable  for  the  fact  that  even  with  a  pro- 
duction of  1..VH)  to  1,7IM)  tons  of  asl)est()s  per  season,  the  mining 
work  Is  ail  doiii'  without  the  aid  of  nmchinery  or  explosives.  The 
ground  carries  more  asbestos  to  a  fjiveii  area  than  the  {'ana<liaii 
mines,  but  the  veins  are  not  .-^o  thick  nor  is  the  colour  very  white. 
Mininj;  operations  are  carried  on  upon  a  very  anti(Hiatc<l  svstetn, 
while  a  proper  millint;  plant  does  not  exist.  Kx])eriments  in  mil- 
iiiiK  are.  however,  in  profrress  and  are  vivid  reminders  of  what 
occurred  at  th<"  tiuebec  mines  years  afro.  The  working  force  at 
tiiese  mines  mimbers  as  a  rule  uj)  to  1,7(H)  men  in  the  season  and 
is  recruited  from  the  Russian  .Muzhiks  or  peasants.  The  wanes  paid 
ordinary  labour  are  about  thirty-throe  to  thirty-eight  cent.s  a  day 
with  free  slee|)ing  <|uarters.  These  mines,  as  a  rule,  suffer  from  a 
scarcity  of  labour  durinn  the  harvesting  time.  Adjacent  lakes 
will  pri'vetit  these  mines  from  ever  attuininn  the  depths  of  our 
mines  owinji  to  the  very  porous  and  disturbed  nature  of  the  rock, 
the  lakes  beinn  <>"  nearly  the  .same  level  as  the  mines. 

.U()«f/(>/m.— Asbe.stos  occurs  in  a  country  about  twcniv-livo 
(lays'  journey  to  the  south  from  Lake  Baikal.  The  whole  Wfium 
is  very  hilly  and  some  |)arts  are  even  mountainous.  It  is  very 
inho>pitable.  covered  heavily  with  forests,  and  the  valleys  are  all 
swamps,  throufih  which  travelliiifi  is  exceedin«ly  diliicult.  Some 
of  the  mountains  attain  a  heifjht  of  !.'.()()()  and  i.OOO  feet.  A  no- 
madic tribe  of  .Monfiolians.  the  Muriats,  not  industrious  nor  very 
intellitjent,  roam  through  the  country  herding  cattle  for  a  living. 

Asbestos  occurs  in  the  Moo-koo-sun  mountains  and  in  the 
Kl-cheer  and  the  Otkinsky  Karoo  ranges.  The  most  important 
occurrence  lies  in  the  Kl-cheer  range.  Here  the  .serpentine  as  a 
rule  is  ma.ssive,  but  of  a  much  decomposed  nature,  i'reshly  broken, 
lis  a.semi-o[)a<|Ue  ro,  k  of  agreenish  tint,  but,  when  exposed  to  the 
air  It  loses  1!      colour,  changing  to  gray.     The  asbestos  is  of  a 
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l.rnwni,!,  t.„t  m„l  of  ..vrrllrnt  .(Malitv.  11,..  I,),,,.  l„,,„it  fro,,,  ,„„.. 
qwarl.T  of  a„  „„l,  to  o,„.  :,„.l  a  |,a|f  i,„.|„.,  ,„  ,„,„.,|,       .,„  „,„,,,,^, 

''•■"  ' "  •'"'■•iiptr.l  ih  th.^,.  inho.s,.,t;,l,|r  ,v^,nn-  ;,„.|  o„  a( >,„ 

"I  thnr  n.,not,.,„.ss  if  is  „.,,  v.t.v  lik.lv  ,o  1...  un,|,.,-,Mk.n  i„  U„ 
'"•■''•■  l"tMr...  Al.o,it  thr..,.  ,|„v.'  jonn,,..  ,1.1..  .o,„|,  h.m  il,,.  \Io„- 
troha,,    fronti.T   in    Kra,snorir,,|,    so,,,,-    i,nKs,n,t,M..||ow   asl„.sto, 

'''"  ' "  f""""'  '"  '•<'n.T.>fio„ary  nias^s  of  a  sumhr  -harart..,-  as 

th..-.  in  l\.,„i,l,.to„.     Tl...  v..i„s.  howrv..,-,  ranno,  l„.  ,|,s,mi:,„-|„.,l 
Wll  III  llw  I-ork.  owi.ij:  to  th..  si„,ila,itv  o|  ro|o„r:  o„|v  ul,,.,,  ihr 
a>lM-si.,s  ,s  lilMTiz.Ml  l.v  I,    n,|  is  tl...  trn..  ..o,„|,.  .miIo,,  of  ,|„.  .....k 

•■.■val.-.|,      \o  „n„i„«  i..  ,,,n-i..(l  .,„  i„  tl.is  ro,i„trv  o«i„u  lo  its 
iiia<-ccssil)ility. 

Sihrrm*.-    It  was  ivportcl  in  thv  mi.MI,.  of  l',H».i  ,|,;,f  various 
.liscov,.ri..s  of  asl„.s,os  ,l,.po,its  l,a.l  hmi  .na.Ir  in  .lilT,  ,v„t  ,.art. 
'•f  SilHTia.tlH.  principal  o,,,.  LoinK' si,  .,at.-,l  i„  ,|„,  \vkn\~k  ,iist,i,.t 
<""■  an.l  a    halt   n.ilos  f,-o„,  tl,..    Kitoi  nvr.  an,|  a  ,o,np:,nv  has 
iHvn   ot-Kani/....!    to  .l.-vlop  th.^m.      Pn-liminarv  i,-i-  an- ,ai.l  to 

show  that  at  a  .l..pth  of  ..n..  foot  th.>  ash...fos  is  ..,|„al  ,n  .jualitv 
toth.-Cana.lianatKl  snp.Tior  to  the  Italian  pio.hn.t.  II,,.  Kit,,i 
nv.T  afTonls  ani[,lc  water  powrr  an.l  ..Iwap  transpo,-aii,,„  ,,,  ,|„. 
railroad. 

/-'/M/r/z/rf.--  Inth('l,(.^ri„„i„j,„f  i<,().j  a  connnuniiaiion  wa-  n- 
••(Mvcl  callinK  attention  to  th.-  .wcirr'.ncc  of  a-hoin,  ,,f  ,o„,- 
nuTcial  ,|„ality  in  c.nlral  I'inlan.l.  A  n.n.panv  |,a>  l„vn  .„,;a„u,.,i 
to.-xplorc  these  .h'posits  and  during  the  pr..s..|,t  war  has  l.....n 
aetiv..ly  ennaf;..,!  in  this  work.  It  is  state.l  that  la,-,.  .|Uantities 
of  the  mineral  have  I.e..,,  ,.xpos(.,l  r<>aily  for  .luarrvinj;  an,l  pr.'- 
paration  into  tnerehat.tal.le  form.  In  .-oloiir  th,.  a-lM.^tos  is  pur,, 
white  an.l  l,y  it.-<  .soft,  fihrmis  natmv.  it  is  Miii,.d  f..r  spinning 
and  for  mamifaeture  into  hoard  and  insiilatim;  ni..ii,.ri;ils.  The 
pr..p.Ttyis  situated  al.onf  half  wav  I.eta.M.n  Knopio  andJ.iensn. 
near   the   railroad,  eonneetinfr  thes.'  towns. 

(Jl'I^KN'-il-AM). 

For  many  years  asbestos  has  ln.en  known  to  occur  in  the 
.serpentine  belt  which  e.xten.ls  in  a  northwesterly  ilirection  iVom 
HalnaKowan.nearKeppe!  Hay.  to  \aanil,a.  rrinch.ster an.l  .Mail- 
Ijoroiigh  in  the  Uockhampton  district. 

Near  I'rinchester  there  are  some. lid  workii^s  which  w.'i-e,)p(.n- 
ed  iimny  years  ago  to  determine  the  character  of  the  asbestos, l,.p<,s- 
♦Chemiral  Industry,  190;j,  pagp  720. 
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itsth.T.-.     Hvii-uiW  Mr.  K.  K    0««,  ui  It.ukl.anipton,  viml.-.l  ili- 

lociilitv.iii.l  in.inti 1.1  \v..rknin-..l.l:un.Ml  sa.ni>l"- <•!  ih- ii-lM-r.H 

for  tlu-  piirpusr  i.f  making  im  .•\aiiiiiiiilion  un.l  to  .l.l.TiniiM   ihrir 
vahii'  a*  a  foinmcri' al   commHtlil  v. 

Thr  rniintrv  rnik  is  s.T|.rnt  ilir  aliil  llir  veins  uf  a-i.r«lns 
..(•.•iir  III  all  si/..s  u|.  tu  a  fnui  or  inor.>  in  ttiicktws-  Tii.'  a-l.ci.M 
ill  111.'  larp'r  veins  is  roarse  in  l.-xliir.-.  I.iit  one  sample  from  a  srain 
aliont  two  inelu's  in  lliickhess  slmw.-.l  asliestos  of  muel.  liner 
.(iialitv.  Ail  llic>  siuiipler,  were  iiiueti  ir-.nsta'nea  aii.l  partly  -le- 
,.onip..s,.,|  l.v  the  action  of  surface  water,  tlie  workmus  not  lieini; 
ileep  enou^li  to  obtain  tlie  asliestos  iilialtercd. 

Messrs.  Hall  un.l  Stokes  in  a  \r.i\H-r  rea.l  l.efon-  tlie  Hi).val 
S..eietv  of  (iueenslan.l*  <l.-scril.e,l  the  asWestos  deposits  occurring; 
near  the  j.m.tion  of  Tilpal,  I'rinchesfer  an.l  (JU-n  I'nvirie,  and  in 
th.'ir  siimmarv  repirdinn  the  occurrence  of  asbestos  and  the  pn.s- 
pects  of  establishing  un  industry  in  this  mineral  slate  their  belief 
"thuf.  on  i.roper  search  beinn  ina.le.  veins  of  asbestos  of  >to...l 
.pialitv  an.l  pavable  size  will  be  discovere.l  an.l  that  a  permanent 
in.luslrv  will  ix'  the  result."  They  also  think  that  "a  wi.U- 
knowl...lKe  of  the  modes  of  oec.irrence  and  methods  of  workuiR 
inav  lea.l  to  .search  beinn  nia.le  in  other  seriieiitine  areas." 

"  The  material  obtained  recently,  when  microscopically  exani- 
ine.l  shows  the  fibre's  to  Ik-  finer  than  the  best  .piality  of  Italian 
asbestos,  but  no  further  comparison  coiil.l  be  ma.le.  as  the  sample 
was  too  much  .lecompose.l.  neither,  for  the  same  reason,  coul.l  the 
structure  of  the  in.livi.liial  fibres  be  examined  t.>  determine  their 
fitness  for  weaving  purposes. 


SOITII    AISTHAI.IA 
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Asbestos  has  been  niine.l  in  this  country  in  Ked  Hill,  atwut 
nine  miles  easterlv  fn.m  Broken  Hill,  in  the  H.M'kwell  i.a.l.h.ck 
where  for  a  l.inn  tim.-  prospecting:  had  been  noin>:  on  on  the  side 
of  the  hill,  in  which  asbestiform  nick  was  known  t.i  exist.  Several 
veins  of  true  asbestos  similar  to  the  Italian  variety  have  been 
discovered  an.l  mining  has  been  carrie.l  on  for  some  time  by  the 
Australian  Ashest.is  Manufacturing  C.impany.  It  is  reported 
that  sp.-cimens  of  t  wenty-ei>;ht  in.'h.  s  in  leiifjth  have  been  found. 
The  >taple  artich'  ran^'es  from  a  striated  salmon  tinted  variety, 

"      ♦ProccclinKs  "f  th.-  Koval  Society  of  Quwiwlaiul,   WM)  to  IS'ja,  Vols. 
Vn.  VIII  ami  I.\.  piiKc  120. 

*n:aim.liaii  MinillR  Krvi.-.v,  1S91,  pitgr-  •^(Hl 
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kiK.ur,  H.S   lurn.litr.   In.in  n.-ur   llir  >„rfa   .    t,,  u   |«  aunful   wl.,1,- 
llos.-v  lil.rr  of  .■.msi,l,.r...hl.-  |,.nj..i|,  aii-l  t'-..!  [,„mIi.  -uvt.i.'tli.  tak.... 

tPHlr  tll>-  xtllllluw   (it'ptli  i.f  tW.MItx    fc.t. 

<  ti,  III,,  top  uf  tl...  lull  vins  uf  .nar I,rv-.M,1...  tl,..  (    M.M.Ii.n, 

v:.n..|\,  aiv  f..i„„l  in  a  f.Trutrin<..|.  fwtmu.-  .,|  uha-  a,.|...ai>  lu  !.,■ 

I.rormr   iron   mv.        |,,u,.r    ,|,,\v„    a    ,„• :-;,m   x,,,,,    |,,„    |„,,,„ 

..(-■ncl.   wl.il,.  ,.,  tl,..  .aMuanl   ,.  a  .!..,.  i    aMuantln,-    wh„l, 

Kccins  fii  ii.  i.f  (.|iti^jil<.ral)li   .-Ntciii 

M  W    ^o'    III    \\  XL,  ^    » 

Liv..rM..li;..  i-,.|M.rt.  a  .lark  irr ■  ,!.mii...|  a-h,  -iitorin  ri.iii..ral, 

'""    ""  "ii"ii'J-'  liii'^  I II  .itK'Mi  .1.1       \-   a   ml,.  a-lM.>|.w  ill  III,, 

coiintrv  is  ..{..scly  a>.-«.|.ialo,|  with  . !  .■.,■,,,,•  .r..i,  ,,r..  ,1,  .„  ;.  aiil 
"thcr  IllilUTills.  The  ....lour  .  I  |l„.  a>i.<..;,„  ,  -.nrrailx  w|,i|.. 
or  of  a  liiihl  j;r...-nisli  l.hi..,  .l.-n.s,.:^  ,  .i„i,;„i,.l  ,„.r  .a-iK  ...p.,- 
rntc.l  into  lil.rrs.  'I'h..  ••.Native  A>l..  '..- (  .,m  ,,ah  .-■  ,l,lisl,..,l 
I'ni-  workifiK  ii|>  til..  Australian  ores,  i-  l,,.ai,.i  ,u  At.  ilM.iirn.., 
\  ictoria. 

m;\v  zk\i.a\i>.** 

The  N.-w  Zoalati.l  AsLcstos  (•..iii|.any  of  Clirivi,  hurrli  ..xploit- 
«'(l  veins  of  asb-stos  on  tiic  Tppcr  Takaka  riv.r.  m  the  pn.vin..' 
"f  Nelson.  l)iif  the  eiit<.rpnse  failed  after  .■onsicli.ral.l,.  tim..  atwi 
money  lia.i  heeii  -.pent  .in  the  oiiten.ps  and  no  a>lMMos  i>  l.i.iiiK 
protliieed  at  presi.nt. 

AKIIICA. 

Asliestos  has  loiij;  lieen  known  to  occur  in  \V,.>t  ( .ri.(iialaiiii 
and  at  one  time  luininn  ^vas  carrii.d  on  over  an  area  nf  .lo.ooo 
acres.  The  aslnstos.  ae.-or.linj;  t..  Mr.  11.  T.  O.l.ls.t  has  a  pei'iiliar 
lavender  liliie  colour  ean.se.l  hy  tiie  larj;..  projHirtiiin  of  nun  pro- 
to.\ide  it  contains.  It  .litVers  from  the  oili.'r  vari.'ties  of  asbestos, 
such  as  the  Italian.  Canadian  an.l  Kussijin,  not  oniv  in  that  it  is 
Itliie  in  colour.  Iiut  in  heiii};  .if  lower  sjic-ili..  );ravitv.  1 1  is  «..ner- 
ally  f.Hin.l  in  veins,  seld.im  l.v.  than  two  ami  niDre  often  four  and 
hve  inches  wi.le,  forine.l  of  cli.s,.ly  compactetl  parallel  til.re^  which 
run  from  wall  to  wall  of  the  vein  without  l)reak  or  fault.  Th.. 
jiraiii  is  very  fine  an.l  even  in  th.-  r,,nj:h  state  tfi..  lihrts  are  Mn;;u- 


*.\.«h|.sti)s,  hy  .l.int.s.   1K97,  f,■^^,^  7:! 
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tPajxT  u-Mi  before  tlii.  IiiMimtion  ,,f  Miniiii:  ami  .\I(.|alhirL'v  in  I.imdi.i.. 
.I:mii:irv.  1K99. 
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larly  distiiift.     Tin-  libn-s  are  s( 
l)V  thi-  I'mjltTs.     Several  veins  an 


)nie\vh 


It  elastic  anil  easily  separaMe 
founil  always  in  re^jular  eNteiit 


(I  the  til  ire  always 


The  enclnsin<;  nx 


reck  varies  eon; 


Th 


belter   ipia 


lies  at  ri^ht  ancles  to  the  sides  of  the  deposit. 

shale.     The  character  of  the 

<  soft,  in  otliers  hard. 

tile   hard   rock.     The 


■k  is  a  dark  hrowii 


»ideral>ly ;  in  some  places  it  w 
litv   of   asbestos   occurs   in 
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n  (  f  the  aslK-stos  ij.  fjiven  as: 


Silica 


-.1    1 


I'riiloNiilc  nt  iron ^j  y 

SimIu .y    -i 

MiiHiicsia 

Water    


U  '.I 


The  (lilt  put  during 


the  year  1S!»S  was  on  an  averajre  about 


100  tons  a  month  and  the  prospects  f<.r  an  incn^ase  scrne.!  very 

labour    was   eniploye<l    mider    I'.un.pean    >ui)er- 

litlle  skilled  labour  was  reipured.  the  miiniis:  bein 


bright.     Nativt 


vision. 

most 

hills. 


\ery 
\-  surface  work 


bv  si 


The  cost  of  extraction  of  one  ton  o 


lallow 


adits  run  in  the  si 


les  of  th 


if  asbestos,  even  wi 


th  th 


priinili\e   mi 
dollars. 


nin>i  methods,  was  on  an  averajie  on 


Iv  twi'iitv-four 


it  has 
unintlamma 


-t  of  the  strikinj;  qua 


litics  of  white  asbestos.      It  is 


ble.  heat  proofandiinaffei'teilby  almosi 


•  intluelices 


aiit 


I  is  a  non-conduct  ins:  materia 


1,      It  is  stron^i 


r  than  the  ordinary 
ith 


.l„,.,„s       In   cobbing   it    breaks  away   from   the   matrix    with   a 

nts  of  the  latter  adherins:. 


.lean  fracture 


and  without  any  frafimi 


IS  a  mo: 


;t  ellicient  covering!;  for  i>reventin 


It 

densation  ami  consen 


(live: 
column 


;r  loss  of  heat  and  con- 


lueiitlv   m  economi 


siiifi  fuel.     The  following 
"the  averane  resiilts  of  two  s.ts  of  experiments  ma.le  in  1N(« 


No.   1  showing;  nsi 


covereil  with  l>lu"  aslu 
over  it;  No.  ^.  pil><'  I'overei 


Its  will"   bare  pipes; 
th 


N( 


best  OS  mattress  witli  one  im 


ath  pip<' 
[■h  asbestos  cord 


1  witl 


con 


1  witl 


1  sm 


all  asbestos  striiif;  between 


I  one  am 
bet\ 


1  a  half  inch  blue  asliestos 


No.  2 


I.tis  wat.T  lon.lciisc.l  |)<r  liuiir 


l.liM    water  coikI"' 


-I  I 


IIT  v|. 


fl.  per  ' 


I  ,(«>.S 


H.l.VJ 
(>,i:«7 


:!.is.i 

(l.lHt 


)ve  ev|)crimen 


1   ll 


In  the  1 
pounds,  aiK 
of  each  pipe,  I 
liackin^s  and  joint  mate 


ts  th 


averaire   eii^ir 


arc 


fee 


T!-,. 


•  :,vera(:e  steam  ;....^sme  was  <.»o 
room  temperatm-e  ")7'\  surface 
kIos.  can  al'^o  lie  used  for 
is  capable  of  beinn  spun 


lie  wool 


int..  v.Tv  I,,,,,  van.  ..f  ^val  fusil,,  snvrf:,!,.  ,vl,„.|,  ,•:,„  h,.  w„v..n 
-nt..  ncttifii  twin...  r<.p,.s  arul  .■„nla-,.  „f  all  kii„l>.  A  .•(wnpo.i.i,,,, 
IS  also  ,„a.|..  fr...a  th,'  l.hi..  ash..si.,s  f„r  r..n,l..rin-  ,.,.,ii..nt  an.j 
otli.T  matcnals  iinalt!i..kal.l..  l.y  acid  li,|unrs  ,.r  va(mrs. 

With  all  th.'s..  im.rits  tli..  l.usin..ss  (•(iniict,.,!  wiih  this  niiix.ra! 
has  ii.it  Ik.i.ii  prosiH.n.iis.  At  th..  annual  m....|in-  .,r  tli,.  Cap.. 
Asl...st..s  CoMipany  on  ()ct..l„.r  Uth.  ISKS,  it  was  stalcl  iliat  th.. 
..pi.rations  ..f  the  pr.'vii.ns  year  show,..!  a  loss  of  fi;  sos  .\l. 
thonfjh  tl...  hh...  Cap..  asl...stos  was  .laim...!  to  h..  as  k-kxI  as  .,r 
sup..ri..r  f...  th.'  whit.-  or  Canadian  asl„.st OS  for  ,nanv  sp.-cial  pnr- 
|M.s,.s.  It  was  tH.v..rth<.I,.ss  a.lniitt.'d  that  th,.  inlr,..lu(tion  of  this 
mineral  ini,.  the  tra,l<>  was  n,.t  inakinjz  th..  rapid  pro-ivss  that 
was  Io,.l<,.d  for.  In  ISftS  tl,,.  sah.s  amoniii,.,!  t,.  flt.ODO-  i,,  |s<)()  u, 
fir.,(M)(»;  in  1S()7  to  £l.-,,-,r,(),  whi!,.  th,>  lirst  six  months  iiidu.at..,! 
a  l.usin,.ss  of  f'.l.OOO.  T..  cowr,  h,.w,.v..r.  all  th..  .■xp,.,is..s  sal,.s 
.)t  at  l..ast   t •_'.■). ()()()  would  1...  r..i|uir,.d. 

In  KIOI.  a,.,-or<liiifr  i,,  oHirial  r,.p,.rts.  th.'  pr,idiH.|i,.n  sank  to 
fl.OOO  and  ill  1!»()L>  nothiiii:  was  stat,.,!  in  tlw  reports. 


CIIAI'TKH  VII. 
COMMERCIAL  APPLICATION  OF    ASBESTOS. 

The  mamifa,.tur,.  .>f  asl...stos  floods  f,.rins  ,it   piTsfnt  a  v.ry 
important   industry  in  Am.Tica  an.l   Kuropc.      It   app,ars  that  a 
stimulus   was  niv,.n   i,,   that   ,lir,'ction    thrmifrh   th,.  dis,.ov..ry  ..f 
asi«.stos  in  Canada.      I'p  i..  1,S7S  jr.H.ds  inaniifa,.tuiv,l  of  ..isl^.sios 
w.  :•,.  few.  ..winj:  to  th.-  dilliculty  of  spinniii}:.  iIk'  onlv  kind   of 
aslicstos  of  |.o!nm..r,.ial  valui"  kn,>wii  at  that  tim.-  was  t!i,.  Italian 
varu'tv.     Acc.r.liny:  ti>  Mr.  Alfr..,!  I'ish.'r.  the  (u'licriil  .Manager  of 
the  I  i!ii,.i|  AslM'stos  Company.  London.  asl}..stos  was  lir^l  us.d  in 
th(.    I  nit.'il   Stales   in    th."  y.-ar   IsiiS-tJ!)   in   comiect  ion   with   th,. 
mamifac'ur.'  of  r.)otin>;  f<.lt   and  ,.,.|ncnl.  hut   it   was  reserved  to 
some  ,.ni..rprisinf;  ,>^,.oi,.lim;in  to  first  l.riiifr  asbestos  to  ih,.  noti,.,. 
of  .■n;riue..rs  in  (Ireat  Britain.      .\  .■oiupany  was  l"orm,.d  in  lli,'  \-,.ar 
IN7I  eall,.,!  th,.  Patent  Aslie^lo-  Maniifa,'!  urinjr  C   lupain  ,  Liiniled, 
an.l  works  w.Te  .'stalili-h.'d  in  ( il:isjio\v  anil  op.. rations  ,oniin..|i,.ei|. 
Throiifih  the  s.'rvi.-.'s  ,,f  ih,.  j..i,.si  Corona,  th..  .Manpiis  di  liaviera, 
Sisriior  .MlHjni,.,)  am!   Messrs    I'lus,    !.;   .s  .  nf  H'Hne.  !>n!!.ertie-  ..(•id 
.■on..,.ssi,)ns  from  the  ,.om;nunal  aui  horiti.'s  to  work  asbestos  in 


IJ<i 


lt;,lv.  wnvohKuncI  aiul  ^^  hm  a  f.'.v  y.^urs  lafr  :in..th,.r  .•..inimny 
,-iP,-.|  "rill'  lu.lo  Kimlish  i'uic  Ashcstus  ("ompanv.'  of  Lonami. 
,.a„>,  ,nt..  .>xi.st...u-.-  and  l.a,-k.-l  u,,  l.y  pow.-rf..!  inHu.-tu-e  s.-.-um! 
mininjt  rijjhts  and  .■st:>l.lish.M|  a  nKiiu.iactnry  in  Tunn.  keen  .•oiii- 
,K.,.tion  for  .s,.pnM,ia.'v  .•onnn.»<,.i  Tlu'  n-sult  was  tl.at  all  th.-s.- 
;.„„.pa..u>s  wen-  a.na!punat.-,i  ..,  ih.-  v.ar  INSO  l>v  tl,o  formation 
,,(■  rhe  ■•  rnitr.)  A^l.cstuv  C.nipany.  Linalcl.  under  the  presidency 
,,f  S.r  Juiii,  -  Allport,  of  the  Midlaiul  Kaihva;, . 

Th.'  rapid  [.rojjn-  u.^le  sin.v  t!i.    iH'^iniiinn  of  INM)  is  -ecn 
from  the  .•ons.n..;.tioh  ..f  ^he  Cana^lian   luineral  whieh  Inereases 

,.v(rv  v.'ur      Tlie  <  ■.••■nt   to  whifh  certain  asbestos  a Is  were  to 

l.,.,.,;,„e  .•onunen-u.l  neossiti..  was  dearly  .lemonstrated  when  th.- 
jrreat  iin>  m  th.  lro,,iiois  tlnatre  in  Chieano  oeeurr.-d.  All  as- 
iMwtos  d.'alers  and  inannfa.runr.  were  kept  busy  for  a  .■onsid..rable 
time  in  Idling'  onUrs  !..r  liivpn.of  theatre  curtains  and  like  nui- 


tcnal. 


The  application  of  asbe>tos  seems  to  vary  nn  atly  m  .liff-ivnt 
....untri.'s.  While  m  the  rmted  States  lar^o  .p.anlii.es  of  sl>ort 
lit.rc  are  us.d  to  manufacture  pipe  c.verinsrs  of  all  <l.<cripti.m., 
,|„.  Kun.pea.,  ii.arkct  principally  calls  for  lo„«  til.re  to  be  us.mI  for 
>piimin}r.  l>raiiii'i<r  and  weaving:. 

A^lu:sTi)S    IN    ITS   SPIN    STATK. 

Cunc.M-ninf:  the  spinnil.f:  of  aslx-stos  it  must  be  sai.l  tl.at  there 
■  uv  various  ddliculries  to  be  overcome:  lifst  of  all  the  hbre  has  not 
sulhcmt  stren;zth  to  withstand  all  the  operations  to  winch  other 
fibres  such  as  those  of  vegetable  ori-in.  as  flax,  or  cotton,  .'t,-  or 
„f  animal  orijiin.  such  as  wool.  silk.  ct...  have  to  be  subnntt.d. 
M„rcover.  a  diHiculty  is  foun-1  in  prevent mn  the  asbestos  hbres  m 
the  thread  from  slipiMiitr  past  ea.'h  other. 

While  hbre-  hk.'  wo.,1  and  flax,  .■tc  have  a  rouirh  surface, 
the  -urfa.'c  of  a  .-m-.dc  asbest.,s  hbre  is  as  smooth  as  (hat  of  jrla.ss 
thre'i.W  -.that  mtrvniLitotwi.-t  a  number  of  siiiftle  hbres  lof;,.,  her 
,l,..v  .lip  Continuous  studv  of  the  nature  of  the  asbestos  hbn- 
■  Hul  experimentation  hav  to  a  certain  ext.tit  overcome  these 
,li|I„.„lt.e.  and  the  manufacturers  have  succcded  m  turning  out 
a  sinde  asb,-o,,-  threa.l.  vshich.  althou-h  not  weij;hu;tr  nu.r.'  than 
an  ounce  per  UKi  vards,  has  a  pretty  fair  stren^rth 

A.;...,t..s  m  its  spun  slate  ,s  very  largely  u^ed  m  the  <hape  ..f 
\arn   or   \\\r\ 


as  st<'am   iiackmjf.  such  as  the   packini:  for  smal. 


valvc-stnns,    tl,rottl.-v;,lv..s.    ,.f,..      1„    ,|,.   a,,,,l,ral  „„,    i,,,-   ,i...... 

pnr!.,.s,.stl.,.  heat  r.-istinfr -lualitirs  .,|  a~l...t„s  |,:,v  l„.,.„  ,„-in,|  ,,. 
iiiak..  ,t  s|,..,.|allv  MHtahl..  f..r  suprrhrat..,!  .„,,..,  in  ,„.■  l.p-,.  tn.-l.. 
;'n<l  .|iia.lni|.l.>  .■xpaiism,,  vu^uws  u-.,.]  .,„  ,1,,.  t;,,,  ,„.,  ,„  M..a,n,r< 
Asbestos  parkinj:  lia~  Moo.!  th,.  l,.>t  uhrrr  all  .Mhr.  packin--   <u,-li 
iis  M.apsfunc.  flax,  (-..ti.,!,  ai.-l  ..v..,,  .....talhr  parkin^^  ha'r  h.|,.,| 

It   IS  dura!.!,,    ivlial.l..  an,|  .■<-.,n..in,ral.      LuraM,.  in  il,,.,t   ,i   j.  ,„„ 

art.'ctfd  hy  tl...  h,  at  .t  moist  u.v  atul  L-  than  oil„r  •  ,rki |,v 

frirtion  an.l  pr.^-Mn..      Rr\uih]o    :..  .mum.  it  .i.,,-.  no,  r-.pur- N,  \h- 


tiviiucnilv  rcncwc!    iji,.  r.'giilantx    -.f  nioiiuii 


111  the  piston  IS  (»ro- 


scrvnl  au.l  as  a  cons.-.i.i.-nc..  ,  !!  the  ina.-himTv  fonncr,.,!  ;vith  n 
runs  more  .■!h.,otlily,      K.-ononucal.  for  ihc  r.',,-,,,i  ,!,ai    („■  ,   ■   ■' 
some  cxtcnf  s,.lf -i,|l,ri,-at  injr  a  >a\inir  -n  oil  ,-  ,:r,.,'..|,  a.ni  i, 
its  elasticity.  .  oi.<e,i   l,\    us  til,n„|s  nahiiv.  ti,  ^   ...;;:   ,.  k,  ,,,    ,„.,- 
fertlv  tijiht  a  lonj;er  time  than  witli  an\   oilier '.'las.  of  pa.L  ,  ., 
The  most  eopimon  asl,e>tos  paH<m-  i>  „,a'le  l,y  eith.,'  twislm..    ", 
hraidinjr  asi.estos  uiek  or  yarn  i(,.i;.ther  mio  a  rope,  I.ih  ,-.  j/reat 
many  other  kin.ls  of  ,„!„.,.,,,>  paekintr-  are  in  the  n.ark.'l.      Wire 
IS  sometimes  u,se,|   to  mrfe.i-e  the  cliiial.ilil y  and  .Mivnjjil,  „f  tl:, 
paekiiifi  and   to  inerea.se  Ihr  elastieiiv    .an'    .i,dia-r.il.l„.r  core  i. 
.som.'times  iiiMrle.!.     To  add   to  the  Inl.n.-.aiii,.;  propertv  ,,f  a- 
i'c.-'os  pa<'kinjr,  it  i<  often  mannfaetiir.Ml  with  a  llllin^r  of  ..oudnvi 
,soapMo,ie  or  jrraphite.     .\  v.-ry  sup,  rior  kin.l  of  a-li...f,,!  paekmi; 
consists  ..f  .ashestos  cloth   rolled   into  aii\    d.-Mivd   ihii-knes-   uith 
riihl.ef  l.etwe.a.  the  layers.      In  a  similar  inaniaT,  Wv  uintiii-  laver. 
of  ashestos  cloth,   a   Hat    packin-.  k«'1. 'rallv   cuILmI  a>l.-t,,.  atul 
ruhher  sheet inj;-  i-  mad(     ulncli  can  l)e  cut  into  rin^'>  n\  an.\  .-hape 
and  form  D  serve  as  a  .^iperior  (l.at  joint   packiiii:  instead  of  n,i||- 
tio.ards. 

llKTe  I.-  a  irival  diversitv  of  opinion  a-  to  the  nlility  ,,f  iii,|i;i- 
ni!)lM-r  c.ires  in  paekini:  The  opinion  i-  cNprcsMMJ  that  if  the 
cor.'s  arc  properly  ma.h>  and  are  of  liie  rijrht  .pialitv  of  riil.her 
there  is  no  trouble  witli  th-  |)ackini:. 

.■\.-bi'stos  tape  m.ade  in  a  Minilar  wav  as  the  sheetini.'.  .'an  lie 
l)eni  into  the  form  of  a  riiifr  and  used  fur  the  same  purpose  a-  the 
slieetinu.  liaviiip  the  advani.iire  of  leavinir  no  waste  to  th.'  (oa- 
siimer.  Such  packings  of  coinliineil  asbestos  and  rubber  are  virv 
inu<  h  ill  use.  owiiiK  to  the  adxanlam'  they  have  over  the  ordinarv 
asbestos  packiii);  of  boinn  more  resistant  to  moisture  and  also  uf 
witlislandiiifr  a  still  liifiiier  pressure,     ,\  -.,  called  a-^bestos  block 

packirm    is    mude    !)V    uniting'    a     !\U!!:hcr    ::f    !•:■.;■:■-:    .-i''    r!-:!-.i>-!|---:    ;!.-.;!; 


r_'s 


hv  n.eans  .,f  in.lm-ruhlKT.  tl..-..  phi.inn  u  tint  ruhlM-r  hiu-k  .mss- 
wiv^  at  tlir  nlgc  of  tl...  hivors  uiul  <M.v.«nnp  thro.-  sulcs  by  a  .-ottnn 
,,l,;,h,  loaviff:  ...u-  .-.a.-  of  ,.„rovm..l  asln-stos  to  far.  tl.o  piston 
,,„l  Tlw  rul.lH.r  ha.'k  iiMTt-uM':^  tho  rhistwity  of  th-  parkinj;. 
.vh,U.  tl>..  friction  acts  apunst  the  .mI^jos  of  a  .n.n.hcr  of  aslu-stos 
,,l,„h  layers.     This  packing  li.'.s  ^n-at  j.-wcr  to  withMan.l  steam 

'"'T'verv  eili<.ient  steam  pipe  packing',  mam.fa.'tnre.l  l.y  the 
r„ite.l  V-lM'stos  Companv,  of  London.  Knulan.l.  consists  of  two 
ri,,.,.  „f  .,sl,estos  metallic  cloth  which  are  combined  m  one  by 
means  of  a  join.less  copper  or  other  metal  rinj;.  the  vertical  copper 
wall  formim:  in  con.lunat.on  with  the  asbestos  an  a  .soh.tely 
mean,  ti^ht  joint .  The  .lisadvantap's  attaching  to  metallic  joint- 
ing an-  thus  ov.T.cme  by  c.mbininp  it  with  tl...  ..s..f..l  properties 

"^ ''Vhm'  ar..  a  number  of  <ievic..s  ..f  st.am  l.ackinj;  ..s...l  in 
.tutiinK  box.^s  on  the  market.  In  one  of  th.se  ev..ry  asl,..stos 
thn.a.l  has  a  core  of  fin.,  wire,  tlms  pr.>s,.nl,n^  a  uniform  surfa.'e 
„f  a-be.tos  to  the  movinp  parts,  ren.leri.m  tl,.-  packing  s,ulabl<> 
f.,r   w..t    or  .irv   stea.n   and   a.hlinfi  fin-atlv    to   its   str..n«th   and 

durabilitv.  ,   , 

.\.b.'.sto^  m  -ts  spun  Stat-  is  us...l  in  ih..  construction  of  drop 
,,„r,am<  lo  s.-rv  as  fire  s,.n..^ns  m  ih.atr...  On  ac,.ount  of  ihe 
,,.e  with  which  th..v  are  manipulated,  tl.  •  a.bestos  curtains  have 
,„.,.„  subslUut...!  for  ir..n  and  st.-..l  curtain^  in  many  th..atr,>s  both 

in  I'.urope  and  .XuK.rica. 

1,  „nv  noi  1...  out  of  pla.'e  to  n.ent.on  that  r..<..'nt  mvestisa- 
,,ons  u.ade  bvvari<.u>  .,mnicipalitu.s  in  tlH   rni.cl  Slat..s  regardiuK 

,,.,.  ..,f,,v  ,lrop  ,urlains  supp.-^.'d  to  have  b......  ■..ade  of  asbesf.s 

have  show,,   tha,    .u   n.anv   cas..s  but    liltl.    a^b..stos  was   used   ui 
their  constnut..m  and  thai  tl...  u.atenais  ..n,pi..v..d  w.re  f..und  to 
h-ive  b......  hcavv  j.it...  lin..n  or  .-otton  shctm^i  or  canvas. 

(;arn.....ts   ...ade  of  asb..st..s  .-loth  ar..   u^cd   a>  a   pn.tcction 

.,.:..;„<,  hre  and  als.,  a5:ai..st  i..juri..s  frou.  acids.     A^  to  the  form..r 
appHcatio...  while  its  adopti.m  on  ........nt   of  the  ^.vat   ..xpense 

involved  is  t.ot  lik.lv  to  be  ..|T..ct..d  for  ir.-neral  us,,  by  hr..  .lepart- 
,„,.„,.    M.ll   at    lea~t    two  n...n  .shonl.l   be   provid..d   w.th   asln-st-.s 
suits    lo  enable  them  to  ..nfr  burn.mr  buildu.-is  ,n  .-ase  ot  n......s- 

citv  T1...S..  asbest..s  s.iits  f,.r  lin'men  are  provi.t.'.l  with  asbi'stos 
,„asks,  wl.i.-h  not  alon.  prof.-t  th."  fa.-  but  als..  the  sm..ke 
fi'snirators 


-}■  .. 


^■M"^ 


A  r,.,n|,l..t..  .t^Ih-m.,^  !.n.,n;.M-.  <,nt  .on.,.,-.,!.  ,,  „r  of  <,r,n.' 
pocket,  ;i>lM->tn>  :,|.r..,,.  _'i..v..>.  ,M;.sk  an,|  !i,  „|  i;,,,r. 
/'/•<«•! NX  ,'j    Ma>u,j(tci„n,iii  .lx/„,v/„x  r/,)//, 

Tl,..  Init.Ml  A,-i.,-sin.s  (uMipjiMv.  .,f  I.„n,|,,„.  i;,„i.n„l  ;.,.,.„•„- 
...frtuMr.  Alfn..|  li>h..r.  i,s(;..n,.rMl  M;,,,:,.,.,-,  uv,,-  ,1„.  ,.n„|,. 
(  ai.a.haii  asl.rMus  in  fl,,.  inlhnvn.Lr  uKnin...-  Thr  !,l..,.k.  „f  til,,-,, 
nr  rnrk  arc  ,tusI„.,1  an.l  .,|„.,„m1  „,,  ,„  sp,.,.,:,l  ,na,-l„.„..  ,„  surh  •, 
wav  as  not  to.l.-stn.y  flu-  til.n.;,n.|  atv  pass,.!  tl,,.,,,,.  t.,  -^lialon-" 
'"i'cliiM,..',  when.  tl,,.  !.,„.  (i|„.,.  ,.  s,.pafat<.,i  lro,„  ,|„.  .|„„.,  a"„| 
partifl.-s  of  ,„rk  iv,„.,v,.,|.  Tl,.-  t.vat,,,,.,,,  „r  ,i..  |,,„„  ,,,„,,  ,„  ,|„. 
Canlit.^  ai.,1  (•.m,i,.„.i„jr   |  ),.pan  t.u.tit    ■<  v,.rv  M„„lar  ,.,  that  „,  ., 

textile  faetorv.  I,„t   its  apneafa-,,-,.  u„„:,|  I,,-  M-an-,.],    ,.,„ ,.a,Mn.' 

to  one  who  ha. I  l,<.en  a.-,.,ist..ti„..i  t,,  u,,..|  .„■  ,.,„,,,„_  Tl,..  I,l„v, 
of  til.-  latter,  .-xaniin...!  u,,,!,.,-  tli,.  ,i,i,.n,-,-.,p...  ,.x|„i.i.  ;,  n..t.-l„.,| 
or  s,.rrate.i  ai.pearaiie...  It  i>  to  this  sini,.tiin.  .,f  ti,..  hi,,-,.,  ihai 
th.'  .-a.se  with  whieh  they  may  Ix-  twiste.l  wilh.mt  slip,,i„;r  ,.  ,]„.- 
Th.-  peeuliar  iiatiin-  of  ash.-slos  presents  ,„ai,v  .li(l,..„lti,.~  t..  ..p,,,^ 
nrnfj.  vvhieh  hav(-.  l,.,w,.ve,-,  I,,.,.,,  ,,ver,..„„..  I.v  >p,.,.ial  apphan..e. 
The  fil.re  eo,„in,!r  f,-.,iii  the  ,.,m(le„s..rs  in  the  f„riii  „f  ,-.„„l,.|,..,..l 
threa.l  \vitl,..iit  anv  twist  i<  ...lil.-.l  in  eaiis  ati.l  tak.-n  t.,  I  h,.  .-pj,,- 
iHiif:  an.l  DoiiMimr  l),.parti„,.,ii ,  wl„.re  it  is  twiM..,|  i„i,,  thr.a.js 
The  threa.l  tli-n  pass.-s  to  tl,.-  Weavinj;  an.l  Hrai.jinjr  Depart,,,,.,,,. 
where  It  is  ina.l,.  into  vari-us  f,,rnis  of  yarn  paekin^-s  an.l  int.. 
;apes  an.l  cloth. 

Fir(.pro.,f  asl„.-.tos  r.ipes  in  ,is..  in  (,,■..  .|epai1  nients  ar..  -.■ii.i-- 
allv  ..f  tw.i  kii,.ls:  ..i„.  ..ntiivly  of  asl„.st..<.  il,..  ..ll,..r  wiil,  a  ..,-.- 
of  -t<...l  uir..  whi..l,  s:r,.aily  ad. Is  ,.,  i,^  si  r,.,,^:!!, 

li-t^  have  l>,.,.n  ma.!..  I,y  ||„.  (i,.r, ,,,.,„  ( ;..\  ,ri,n,.i,t  with 
Wert  h. 'in;-  ( [■■rank fort)  win-  civ.l  a^li..-t.,s  riip,.>  an.l  it  was  f.„in,l 

that  a  il,r,.<.-,|,iari..r  ii,,'!,  ash.st.is  r.,p..  with  M....1  wi,-, ,v  ...rri,..! 

nearlv  '.'.(lOd  p.„,n.|-  an.l  th..|i  oi,l\-  ,„,..  .,f  ,|„.  „.v..|it\  .i.l.I  -li:,ii,K 
of  whi.-h  th..  r.,p,.  ..,n-i-i|..l  l.r,,ki-.  Th.-s,.  t..M-  n,,.„|..  I,\  ih,. 
(;..niian  <  ;.,\  ,.ni!,i..i,t  aiv  al^..  inteiv-t  in-  iviianlii,-  th.'  -tr..t.-|ii„i: 
of  the  asl»,-st.,s  r.,p,.v.  \\|,|,  a  w..ii:l,!  ..f  i(HI  kiloLMam-  allaclie.l 
the  thr..,.-,|,iart..r  inch  r.>p..  .,i,lv  ,-i  ivt,  l,...l  i  h;,...-t..|,th-.  p..r  .-.ni.: 
with  a  \v,.,,i;ht  .if  400  p.iiin.N  it  >i  r..|,.h..,l  !,.--  tli.-ii,  ,>,;..  p,.,'  ,.ein  . 

i  h(-  ashi.st.i-   r..p..   wiMi.iiit    th..  -te,.l    wire  .-.ir.-   i~  -i|!li..it.|,|  j-,- 


\M) 


.„„n^'  f..r  ..r.ilMi.rv  lin..ManV  i-.r,""^'--  ^  ''='"'  ""'''  ••"'"•  ''f 
.am-  fnllv  -.'(Id  \»nwA^.  :.  ihnT-MUurt.-r  inch  hMm-  uv,-i-  m)  l.n.ii.is 
;ni.i One  uhIi  hmm^  i^  -air  U'v  .".(Ml  ppirnds, 

Tlu    uciillits  nf  Ih.-r  lopo  I'lri  iis  follows: 

^  i„,.iMo,H-.  v.ndit  M-u.  Kiii.^.  p.i-  }'»;';'■'■' 

■;  „„.l,  ro.,..  «-,..'l.t  :,l..,.,t  -'O     .s    ,MT      M     .... 
IJ  iii.h  n.p...  wriulit    ilnml  70  lbs.  !>.r  liK)f..t. 

Tl...  wiiv  c.ir  .1:h.s  not  materially  incvasi.  tlu'  wri^'l.t. 

■n„.  ioiH..  a».  l.v  no  nxans  heavy  an-l  atv  v.-ty  >l.on;:  an. 
,„M,....onv..nM.>tlyuM..laslif..lm..>.      They  a.v  , tot  sli,,,..'.y  an.l 
air  not  injufcil  \>\   uatcT. 

\.1„.,.,.-  IS  us,.(l  in  various  \w.ys  for  ,(i..  imrposr  ot  iMwH^tii,- 
,,„,  va.lialion  of  hrat  front  ,..p.s,  l.oil.'.s.  tanks,  .U:.  a.t.l  as  af 
in-ulattn^  tnatrrial  it  is  .lainH.d  '.o  1„.  sup..n,.r  to  n.oM  ol  tl...  ..t....r 
Hon-...m.l,ftin.  tnat.-rials  l....an>..  of  its  l,..at  r..s..tan,..-  an.  1..- 
,,„s,  it  a.ll.w...,  U-iUil  til.rons,  U-Arv  L.  stn.M.th  s...la...-s  than 
,;.,u.U.rv  -.,l.stan.-,.s.  Tlu-  varu-ty  ..f  piiH^  atul  l..Hl..r  ....vrnttirs  m> 
;,.,,  ,„ark.I  i-  V.  rv  ^r..at  a.,.l  tl,..  numl-..-  ..f  .■on>pani,.s  nl-o  n.aU,. 
,  „,,n,.n-.ufa.-tun.. '.fit  a  sp.-.'ialty  show,  what  an  import  ant  posa. on 

thi.  arti..l.'ha>  liain.'.i  in  tl...  rnitn!  StaK'.-. 

i\p..nn....t>  hav,.  l..n-  -hown  tl...  ^r..at  ....onmnv  ..tT.-.-t.-l  l.y 
,,/■,.  Mr...M  piiM's*.     Th.-  waM-  of  h..at   in  nsint:   UWI  (-•.■t   ot 
;;;,,  „„.U  p,p,.  un.ov..r..,i  for  tl... -onvva......  of  M.  a..  fr..n.  M.y  ..V 


,.,  ...irhtv   pouha>   pr...>Mr..  L.r  .m,.  x.ar  ,      ,       , 

I,  s>     1,1    pel   ion.      But  !..     .l>mn  'l!"  l>a-l 

In  alioi.i  onc- 


...,.-i>  t)4>.  f..l.  with  '■ 

,.,|,,i,,„.  of  m-nlatin-  ....v.-u.^s  tl.i>  h.s-  i^  ivuu.y 

p.urthoftlK,.  amount  .n.lv.ithth..!..'M  pro,.n-al,l..  (o  al.on.     tK 
av.ar       ( )t  1...  .Np.'n.n.-.'^  1-''V.' shown  that  ,  ,..•  io.>  ::M.um  ,1  l.v 

;,:„„.  un,-..v..,v,l  ov  m..n>......tlv  ■■..v.rr.i  st..am   p.p.'s  .-  .'o..:^.!.'.-- 

,l,l,^no,-..  aM,l   p.ol,al,ls    tt„.  -r„-l,   li,-  L.^tw...-.   .1...  two.  tor  a 
l„.am  p.p.-  i-  n-aalh  un.l.-r  pn  --u...  for  MH.r..  that.  .,  >.  ho.n-  a  ,lav 
^^„.,,,„;i  ,,„„.„  alwav>U.ha.if.:rs.,low  .      -i....  a- .  hat  n..-n.>ou,  ,|. 

•n„.„  a  mn^t  1...  n-n.,..>iiH.n.,l  that  tl...  loss  l.v  ra.hat.on  va.i.- 
,,,„H.,.^  t..  tlu.  M.rfa....  ..x)..-.,!  an.l  tl...  .l.t^..-,.-.- it.  ..m.p.-....un. 

l„.,vv..,.n  th..  two  UhIi.-..     Tl...  .■ot..l..nsat.on  wlm-h  iak.>  p.a...  ni 
*.I<.ii...s    Asl.i-i.-    IVtT.  p:.U".  -M7 


I:{1 


.>t..Mm  ,,,,,,.  I,:.,  ,UM  v..rv  ...,•,.,,,>  U  M.Mr,.,  f,.,.  ,f  ,,  I,.  ,,,,,•,,.,!  ,n,u 
IlK'  .•ylin.l-.r,  ,1   MiM.v  .•,•.„>..  a  K.vak.luu,,  ,p,|  «,.,-,„„llv    „   mm,m   I,„ 

•"•""•'"  imn.l.hat  unly  aln.ut  n,,.-..,,,  I,  „f  ,1„.  I„  a.  ,„„   ,„.„,h,. 

steam  »  ayailal.l..  for  ,,rn,l,„.i„.  ,,„^,„, „.  ,|,..,„lv.  .v  .rv  „,., 

nst  l.v  ra,l,a,„-n  fn.n,  a  >,.„„■  |h|...  I,,.!,,,.  ,„:,„.'„.„„.  „„.„,- 
'Ii.'luss.,.  ,.-i,  u„„.sa.  irmrh  lu.atlVu,,,  ih,.,.,,all,„n,i.  Tin.  ,n-,v 
^'I'l-'ar  .•.,...•.,„.,...  l,Mt  it  i>M,.v,.rtl„.l,.~-  ,,.-.,.  ,.,n.|,.v,.n,„nrl,  ,,„„■.. 

s"  m  tiM.  ra-,  ut  i|„.  „„„■,.  ,.,„n. i  kn,.].  ,,f  ,,,^i,„..,  I,,.,,,,,.,.  ,„  ti„.„. 

""•  ='V;"l='''l''Par.  ..:-.h,.lH.a,  is  ..f,,.,,    , v,.,-  tl„.  ,„„-,«,. ,„,.., I,' 

'"'■',"•""''''"''•■■      '"-"••'"•='<''sil  i<. n,.,„nn,„nll„n..„t,„,| 

"tu-halt  ol  tl„.  coal  thrown  auay  l,v  all,,uii,n  ,i,„  |„,;],,,,  ,,,„| 
steam  pipes  t(.  remain  llii|il-()te(te<l. 

The  moM  ,.,,n,m,,n  uav  to  prevent  the  ra-iiati..„  of  he^.r  i>oin 
pipes,  iM.ihT.,  ,.t,..,  ,<  ,„  „,i^  |„„„,  ,,.|„,.,,,.,  ,,,,,,.  .^,-,,,,  ,,,,.^^^_,,  ^^ 
fMirly   well    IVum   Mune  admixtiiivs.   with   oth,r   n,:,i,,iai-    -.Oiirh 

either  si.rve  to  i.irreas,-  the  non-eon,l,i,-t  in-  M::ah'ir-  of  a-ln-.o. 
or    to    make    the    eompo.ilj,,,,    aWiieiv    iMtIrr    io'   ,  hr    -.i)f;or    of    ,he 

l'i!"'s.     S:„-h  a  mixMire.  ma, I..  int,i  a  miiform  |,a~!e  un|,  wat,T   i- 

'^"''  ""  s'n""t!il.v  with  a  trowel  a-  a  thii v,.nn^  ar I  th,^  p.p,. 

>everal  h.yersaren.iially  put  ,.n,  alh-^vin^  ,■„.!,  „,,!,,  thomvhl. 
'"■'"'■'■  III-  MeM  is  applie,!.  To  |in,<h  off.  ,.anvr,~  o,-  oil.,i,,-h  ,. 
tis,',l.  winch  prevents  tl„.  eov.Tini:  from  tallin-  olf.  shonl,]  ,i   |„.. 

eoi:i,-  ei;wki>,l  in  the  i-i>iirce  of  lim,'. 

Another  moih'  o|  ummi:  asl„.st„s  for  eov,-ri;m  pipr<  i-  .■ir,,!,  ,1 
I'V  f,.rmin-  it  int,.  M...ti,>i,al  pi,.,-es.  wlueh  are  pla.-.n!  ,,„  ,1,,.  |„,„„ 
'""1  eoiin,.,.t,.,l  In    ,„,,,,,.  ,,f  i,,„,  i,,,,,,|,  ,„.    ..,,,^..^_  ,,,^,_^    .,..       ...,  , 


I',,,   ;r. 


iiio'le  of  applyin,_'  a^lM-los  has  tl„.  priii,-;,,al  a.'vaina-  ihal  i'  ,-an 
easily  he  put  on  and  t:ik<'n  otT  the  pi!,,-  :in,l  ihai  -h.'  -;,;ih  ...v.-nuL' 
may  he  u-cl  for  a  uivai  leiiL^th  of  tim.'.  Sp,-,-ial  -e,-i  ;,,r„il  r.i,-,-,- 
of  suel,  ro\,  rini:  aiv  ma<l.'  'o  (IT  ,.lli,,u-.  t,.,.-,  ,a-o,",-  aiul  oii„.r 
iittin:,'<. 


i;!j 


Tlic  •■  A.-lifMocil  Ci.vcrinj;."  m:iriiif:irlunMl  liy  the  .lolm  Mati- 
vlll.'  ('(.Ilil>:niv.  uf  New  \..fk.  is  conslliictcl  of  siircrssivc  liiycrs 
nf  plain  and  I'orriiL'al""!  a>l>i's|i)>  fell  and  on  arcnuiit  nf  tin-  iiuin- 
,  i..u<  air  r.lls  lliii-  i.ni.lucca  ctTrrl  iially  prcvnits  radiation  (lid. 
;}ti) 


Till'  >ccli"iiKil  |ii|p<'  coviTinj:,  as  illii-'raU'(l  in  I'ij:.  :<7,  is  com- 
p..>fd  of  a  niDuldcd  aslM-ios  corr  onc-liali  iiicti  thick  and  one-half 


1 1..   .i? 

inch  of  corruiiatcd  wool  felt,  v  hich  l.ilid-  the  moulded  portion. 
inakinL'  H  loiejli  and  durahle  'riii-  form  of  ( onst  ruction  jiro- 
diice.-  all  e\i-elleiit    iion-condilcl or. 

Ill  iiiiirillih     llnili  I    f  ■(!/■((■/ Ki/v. 

The  -iiiijecl  of  covcnuL'  -team  i.oiler-.  and  pipes  ii  tii-at 
l'.ntain  has  |,ei  n  |iroiit;hl  into  -pecial  prominence  liv  the  rule  ot 
!hi'  Hoard  of  Trade  in  London  ihat  all  stc-am  pipes  ami  l.oih'rs  of 
inaiiiH  (  nuiiic-  shall  he  tested  l.\  !i\dranlic  pressure  to  donhle  the 
working:   pressure   al    certain    interval-.      Hefoie  le-tint;   the    pipe- 


'•"■   il.-r:il,ilil\    ,,r   |,n..|,iMnir   - 


I'll'"'  <-"unui.'      Th,.  1,1,, •,  ,,1  niiikiiiL'. 


|iiili-  ..I  I'laliiv- ,-  .•,,i,i|,.,>,,| 


i^n„.  .i.u.l„r.l,i.  u:,-,l,„„.  I,.,   ,1,,.,  ,„,„|   V,,,..       ■'-'"""'•" 

:::;:■"-'-'—.  - "^>v,,;:,::,;:;;,::;::r::; 

;';;■'•••''■"'■'''';' ^-  ■^"" ■ 'i'--- 1— • „,■,. .,,a,„i„„. 

MM,.p.,a-,„.va,v  „„u    n.a,l,.,.,„.,.,alK    1,.,-  ,:„„l,.,n  w.,-.!.„. 

•'"'•'  ''■■''^  1 ';'-'"""■-l^.•^•,.ro,„:„i..,.aH!^a|.,,|„.,lar■,l,„a^ 

I"'  ivii.iiv,.,!  .Mii.l  r,.,,|a,v,|  w,,!,,,,,,   ,,,„,1,|,.. 

It   i>    ..a,|..  in  l.:.„-k<  „f  Ma.HlaPJ  m/..  .i  x  :!,;  „„.1„.,  a,„|  .,f  a 
"'"■'^"'"-   '"    """   '"■■''    "!'      'I'!!.-    :n,.ti„..|   „(  a|.|,li..a„„n   ,,    v.tv 


Mliipl,',  a>  uill  a|.p,a,-  IV,, iM  lli,.  illuM  ,-at  i,„i.  (  Ti;:.  :;s,  u  ,,.. 
arc  pa,~-..,l  a.-oun,|  ,l„.  I,,,!!..,-  a,  al.,-i,i  f,.i,r  i,,,-!,,-  lV,„n  th,.  .i,,!. 

of  ..v,.r>  r..,„-s,.  „f  l,|,„.k,.      ^  .,„,,;,,  J  1 1^  ,„,  ,-^„„.„i„„  ,,,„,^,„,.^ 

t  .<>  w,r..s  a,„l  tl„.  l,l,„.k.  a,v  >l,pp,.,i  uihI,.,-  :1„.  I k.  whi.-l,  h,.l,|. 

""■"I  tii-M.ls  ,„  pla.....  Tl„>  ,„..,l„„i  ,,|-  faM.-„mj:  p,.,-„,i,.  ,|„.  ,-,.- 
ni,,va!  «1„.„  ,i,.c,.»a,v.  .,r  a  M.if:!,.  l,l,„.k.  ui,l,.„„  ,iist,i,-l,i„^.  (I,,. 
Dtlicrs. 

\^lll^l,J^     M,|.|,     |;i,\ui). 

M:iinifa,.,Mrv,|  i„i,,  „nl|l„,a,-,l,  a-l.,.>l,,s  t\'.,{~  a  vai'iclv  ,.| 
uses.  Til,.  i,>illl,.,ar,l  M.,-\,..  a.  a  j,,i,„  packi,.-  i,,r  .,,„„,  pip.- 
(•ylin.l,.r  .m.v.s.  st,.a,„  .-iH-t  .•..v,.,v  ,.,,..  ..,,„!  i-  ._Mva!!v  appn.'iatcl 
for  Us  ,liiral,iliiy,  ,  ,-,„M.,ny  ami  ,l..a,i!i,„.-.v      I,    uill  a.lapt   iIm'Ii 


i;y 


to  uneven  surl:ieej»  a  i.l  forms  ;i  perfeiily  li^:llt  join'  \vlu<li  w  rh 
ver\  little  eare  ci'ii  1"  reniovrd  ami  re|>liicei|  williiMit  injur\  1  i 
-pecial  piiiiMises.  e-peiMMll'  where  jtiere  is  liilleli  water  ill  tliesleain 
piIH's.  asl.esti'^  nu'uliuaril  can,  l>.v  special  t  vatf  cin .  lie  iiuuie  pcr- 
l'iitl\  waterpriMif  and  is  then  known  ui  tli<'  tradr  as  '  ashesli.iute." 
Asheslos  inilllxiar.l  i~  also  ised  for  oilier  iiii:;h.m'S,  sueli  as  the 
conslrnetion  of  tire))ri)uf  deed  hoxes,  etc. 

Miihiijdcliin  oj  Ashiytox   \t illhiuir.l. 

The  inamifMcture  of  astiesti  '  llhoarij  -oiiieuhat  similar 
to  that  of  ordinal  \- eardlfoanl.  In  the  wa.rks  of  the  I  tiifed  Asbes- 
tos (oinpaiiv,  London,  after  some  i>ieiijninarv  treatment,  the 
ashestos  !il>re  is  rnn  with  water  into  the  tanks  of  liiatiri!.'  eii-iins. 
i:,ieh  of  these  liuiks  is  proviih'd  witli  a  n.iatiiiK  t  eater,  whieh 
maintain^  .  thorough  eireiilation,  taking:  np  the  fihre.  openin^;  and 
drawing  it  out.  and  then  .sendinc  it  forward  to  he  soaked  for  a 
time  until  it  comes  rouitd  ajjain  to  the  '.eater.  The  l>in<linn 
ingredients  are  here  added  iind  tin  roufxhly  mixed  with  the  tilic, 
when  the  pulp  is  pa.sse<l  into  the  \  al  of  the  inilll/oard  or  pH|M'r 
niuchi!  ■  where  it  Is  kei>t  in  a  state  of  ajritaU(>n  until  firaduaPv 
ilrawn  off.  The  water  jyasses  tliroujih  a  fine  wire  ;;au/e  on  a 
revolving  cylinder,  leaving  a  thin  eoai.ni;  of  pulp  on  the  rvlimhT. 
This  is  then  transferred  hy  means  of  an  endU'ss  hand  to  a  .second 
rotating:  cvlinder.  where  it  gradually  accuiniiUites  until  the  desired 
thicknc-s  has  been  reached.  It  is  finally  cut  across  and  ri  iiio\ed 
111  the  form  of  a  s(|uare  sheet  of  iiiillho:nd.  As  the  sheets  contain 
a  larjre  penenta>;e  of  moisture.  thc>  re  next  pi.'iceil  hetwcen 
-heets  of  zinc  and  i)a.s.sed  under  hydrauhc  pressure  :'ii.;  I  hen  hunj: 
in  drvini;  rooms.  .A  final  ]ires~iire  is  applied,  then-  edjr(  s  are 
trimmed     and     lliey     are     the-,     ready     for     llic      market. 

In  this  process  the  chelincal  compo.-ilioii  of  the  ashestos 
iitider<,'oes  little  if  any  change  and.  excepting  the  l)iiidinL'  materials 
which  have  been  ad<led,  chemical  analysis  shows  the  .imposition 
of  the  he-t  miUhoarils  to  he  practically  the  same  as  the  fihre  inuii 
which  they  are  mad-.  It  will  he  observed  that  nothilif:  wnnid 
be  easier  tiian  to  adullerate  milll.iiard  jiulp  while  in  the  bealm>; 
.■nuines  iind  laifre  ijuantities  of  china  clay  and  o;lier  muredients 
are  used  bv  .some  maiuifacturers  in  this  process.  It  has  the  efleet 
not  only  of  increasuit:  the  weight  but  also  reducintr  the  cost,  to 
the  detrinienl.  hou.'xer,  of  ihe  tinislied  material. 

.\  patent  has  been  firanted  recently  to  T.  H.  Ibbo'       i    I'last 
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1  ^•■l^  'luhlnl  -a;:n.-snwn  uxi.l,.  ,.-.(..  I,-,(l  ||.  ,.,,  |n,  I,  >i,„ul,|  ^^.,.l 
'.'..-,  •".•nlv-(u..  ,".un,M,.  ,1,„1.„>I...1.  ,s  ,h,.„:..l,|..,l:u„l,h,'. 

;':';7  ;•'''';'•'''•■'';,'■'■'■  i-'i —i  .^  m...n..i  a,„i  ,i,..  ...,.„. 

|.".ut,v,.|v  Hrv  r..>„|iM   ...ft  .-„  ,1,,,  ,ii,,,.|,,,|  i,  ,„,,j,,,„.,|  ,„  ., 

allow...  ,„.lrv  ,n  „„..,.  Tl,..  hani  ^lal.s  .il„a.n..,l  '  ..v  ..x, 
v^a>luMl  w,,l,  wa.-r  ...  n.,uux,.  snlul  1..  salt,,  MMMH.rM.,!  ,,,  a  ,u,.nu 
|MT  .■.-m.   so-lnnn  ..r   ,,.-ia.ssin,„  -il,,,,!-  s„lu,i,.M  a.,,!   altrruu-.K 

aKa.n  „„m..ts..,1  f,,,-  .,,„„,„  „.i„„„  .  .„  ,„,„„.,i,„„  ,.,,|,„.,,,,,  ^ ; 

..•y  an.  11,..,,  ;.»  ,|r,...|  a.xl  aM..r«ar.l>  Ir..at,.,|  wnl,  ,1,..  sili,..!,'. 

>'llUllllll 

\-lll.sT.>-    I'.  I'l  li. 

■I'l-;  n.:nu.fa..lu,v  „i  ,,a,,.,.  m,,,,  as!M.>t.,s**  has  „„  t  with  ,„a>n 
'lii  "■"l'i«'s  ""„,«  I.,  th,.  „aturai  affinitv  ..f  aslM.-i„s  f„r  wat,.,- 
Only  a  !,.«  km.ls  „f  asl„.st..s  ar..  ..,it,.,i  f.,r  tl„.  ,,n„iucti,.„  „f  ,' 
«'....l  pafMT  ai>.l  ,h..|,  s,K.,.,al  ..-..at  ,n..„t  „f  ih,.  fil,,,.  is  ,„...,.,s.„-v 
M<.M.,lth..,.a,  rma.h  contains  „„iv  al-Mtt  .„„.- thir.l  „f  its  wL^ht 
..f  asl,..st,K       1,  ,-  r..p„ri,.,l  that  a  s;,.,„|  ..fass  ..f  asl„.s„„  pap.r  «-,- 

"'  ■""'     '"^"''•'"  l'="-i^l"">lH!.rinr,,,al.l..t,.,.,  „falIasl„M.K 

l'.'!M.f,  .s  ,1,..  „a,,.n,l  t..M,l..,„.y  t„  u„rk  „,,  .....rr  like  M-.ttmir  t-ap.-r 
'I'an   ..nlinary   untin^-  paiMT.      It    ,s  ,|illi..nlt    t..  nl„.,in   .i   H-,.sv 

sitrta,...  ot  .|,..  pa,...r  f.  rnal.l..  th,.  p,.,:  I,.  ^Mr  m ,hlv  ..ut  it 

a'..l  pr."  ,,  Ih,.  „ik  lru„,  nitmiim  A),  iiivm,,,,,  t„  r-mciv  (his 
■l..f....|  u.H.I.I  ....rtainlv  t..,>,l  to  s.iuiulat,.  th,-  umtnifartur,.  ,.f 
a-l".^t,,s  pap..r.  Mm,.),  has  i„.,.„  a,.,.,„„p|„h,.,l  i„  ,his  ,lin.,.ti..n 
iHii  Mill  ,.v..n  th,.  iM-st  untuiL'  pap..,-  prclu,-,.,]  ,.  „„,  -.n.h.r  an,! 
alth.u.i:!.  ,l-.:f  fir,.p-„.,t  ,h.,  writi,,.  up-n  ,1  ,1,„.  ,,.,1  uithMaM.I 
a  nil  heal. 

\--lll       i.  >s     l(iM)||\,;. 

.\sl,..st,,~  r.M.fi.ijr  ,s  ,„„.  ,„■  ,h,.  ,„.u,.r  apph.-ati,,,,^  ,,f  aslM.sl,,> 
It  is  th..  r,.s„lt  ..r  n,-^v  pr,.,.,.ss,.s  |,y  whi.-h  ih..  ~r,vn-ih.  ,l,ira'.;litv 
ati.l  unilorimty  .,f  thf  nii.i..ral  has  I,,..'!,  mu.h  i„.  .vas.,!       Am  ..M,'. 
*<'li,.|iiiiMl    IiKJiistry.    l!t().i,   |,:,p.   loss 
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form  of  iishcstos  roofiiijr  which  is  *lK"in>;  iisod  cxton.sivcly  all  over 
the  States  consists  of  a  stroiij;  canvas,  coiuhincil  with  a  superior 
(HUility  of  felt,  made  expressly  for  the  purpose  with  .Manila  liniiifi. 
These  materials  are  rendered  waterproof  and  ar(>  then  cemente<l 
tofiether  witii  short  asbestos  fibre  with  a  special  acid  and  water- 
proof composition  ami  com|)resse(l  into  a  comjiact  tlexible  sheet 
like  leather. 

Another  form  of  asbestos  roofin;j:  consists  of  i)ure  asbestos 
paper  saturated  with  asphaltum:  a  third  one  is  composed  of  two 
heavy  layers  of  jMire  asbestos  felt  compound,  formitifj  a  stroti<r 
flexible  weather-proof  roofinj;  sheet.  It  is  ordinarily  finished 
with  a  coat  of  asliestos  roof  covering  consisting  of  jjround  asbestos 
and  coarse  sand. 

A  new  invention  and  one  which  probably  will  revolutionize 
all  .systems  of  roofint;  has  just  been  patented  in  Austria.  It  apj)ears 
that  the  very  fine  fibre — the  tailiiifis  from  the  mechanical  separa- 
tion— are  ^iround  afiain  with  i  certain  percentage  (ji  .serpentine, 
then  mixed  with  some  other  ingredients— asphalt  and  the  lik( — 
and  the  whole  pressed  into  sheets  and  subjected  to  hydraulic 
pressure. 

It  is  claimed  that  this  roofing  is  very  durable  and  of  easy 
application.  Large  factories  for  the  mainifacture  of  this  kind  of 
roofing  are  now  being  built  in  Austria  and  (iermany  and  it  is 
imderstood  that  negotiations  are  in  progress  for  the  establishment 
of  a  factorv  in  New  ^'ork. 


ASHKSTOS    AS    .\    FIKK-I>RO()?'ING    MATI:HIAI-. 

Wall  I'lnt^tcr  and  AMxHtir. — These  new  materials  came  into 
prominence  when  the  Danville  .Asbestos  Comixiny  of  Quebec 
eoinmcnced  operations  in  the  year  1.S06.  They  are  composed  of 
asbestos  and  serpentine  and  are  conse(iuently  incombustible  and 
fire-proof.  Their  value,  therefore,  as  a  protection  against  fire 
when  \ised  for  plast"ring  walls  and  ceilings  is  unileniable. 

Asbcstic  is  now  used  in  fireproof  buildings  in  cities  like  \ew 
York.  London,  Montreal  and  Chicago  and  forms  one  of  the  principal 
fireproofing  materials.  It  is  generally  made  in  two  (pialitie-s, 
in  rough  "asbestic"  and  what  is  called  the  "finish."  The  former 
may  be  applied  to  the  walls  of  a  new  building,  u])on  brick,  metal 
lath.s,  plain  boards,  or  expaiidcd  metal  and  when  dry  will  form  a 
coating  of  the  nature  of  asbestos  felt  board,  which  is  now  so  much 
in  use  in  the  United  States.     This  coating  is  then  covered  again 


r.ii 


^W^.  tlH.  ■•  finish;' u|,u.1m>  a  .■.n.fully  ,,n.,..,v,l  pun.  .slH.M,.s  fil,,,. 
<>t    rciiiarkahlc    iinciicss. 

''•lu.ap,.li.-a,i..nofasl„.s,i,.for,i„.,,„rpo.,.,    al,„v,.  >p,.,.i,i,.,l 
luis  nut  m-,.nv,l  tl„.  supp.,r,  in  nfl,,.,-  ..onntri..  ,i,a.   „  ,l,....,-v,.s 
.  u^,  H.lu.un  hytlH.  fact  that  wh^ 
"  '  IS.I,  tl„.  pn.,hH.t,on  ,n  Cana.la  was  17.240  t.„,.    uhUc  the  ,„•„ 

:""•"-  f'-- 1"-^  -s  not  ,n..n.  than  i:>.„,;  „.,-  Th';;.';;;: 

n.im..ns,.  ,,uanti,i..s  ..f  taiiin,.s  f.-on,  th.  nnlls  s,„,„.i  ,„  ,|„.  ,lir„.n.nt 

'"HH.S  a.,.l  ,f  th.  dnnatMl  for  this  ,M.u  material  ,.,,,,1,1  h,.  innva...,! 
to  a  far  ,M.,.at..r  oxf-nt  than  it  has  1,..,.,,  all  tl„.s,.  i„„n,.ns..  ,l„n,ps 
would  l>(.  turn,  I  into  availal,!,.  assets. 

Anotlu-r  app,,,.ation  of  the  (in,.  ash,.sti,.  plast.T  is  th,.  ....n^tn,,- 

K.n   of  th..  so   ,.all,.,l   S„ln„mml,r    ,l,.,.orations  as   n.a,!,.   l.v    Hm 

I  iut..,l  Ash,.sfs  Company  in  London.     Th,.  fin,.  fil„v  tor  thi~  „.,. 

IS  nnxo,l  u-.th  .som,.  p„lv,.rix,.,l  inKn.,li,.nts  an,l  sp,.,.ial  li,|ui,ls  an,l 

hon  nK,„l,lc.,l  a,.,l  p.n.ss,.,!  into  f„rms.     Tho  pro,l,„.t  so  tnatn.fa,- 

iirod  is  hfrhf  ,„  ,,,.,v,„  ^„„,  i^  „,,,^,.  ^,^,^.,^.  ^^^^^^,.^1  ^1^^^^^  .,th,.r,.,n- 

l...s.sod  ,l..,.orations  ati.l  „„  a.^connt  of  its  fil.rons  natnr,.  it   ..fips 

walls  and  <.,.|lin<rs  with  -ivat  t.-nacity  and  pow,.r. 

rrnllt,*  is  th,.  name  -ivon  to  a  new  fir,>proof  ni,.it,.rial  ,.om. 
I)os,.,l  of  asbestos  tihr...  ,.halk.  sodium  hiearl.onat,.  a.,,1  sili,.at,. 
inventcl  l,y  a  IJnssian  arlillory  ofFi,.c.r  a,.,l  ..h.-mist  na>n,..l   In.s- 
rh,.n,.tKky.     It  ,s  a  non-,-on,ln..tor  of  heat  an,!  ol,-,.tri,.itv  an,l  is 
pra,.ti..ally  wafrproof,     Tlu-  n,annfa,.t.,ro  of  nralito  ..onsisis  i„ 
tcas.n^^   th,.  asl„.stos  fibre  and   fn.ein.  it   fron,  sand  and   other 
fore.jjn  snbstan,.es.  after  whieh  a  little  whiting  is  a,l,l,.,l  an,l  th,. 
mixture  is  r,m  throufjl,  a  .lisinteftrator  an,l  is  then  separated  a-ain 
by  a.r  blast  an,I  sift,.,l.     A  c|uantify  of  whitinjt  equal  in  w,.ifrht 
to  that  of  the  asbestos  is  ma,le  into  a  paste  an,l  the  asbestos  is 
a.lded   and   thoroughly   mixed.     The  tnixtur,.    is  .lelivred   to  a 
revolving  blanket  and  passe,l  through  a  serif-s  of  rolls,  where  it  is 
partly    ,!nc,l    an,l    eompaete,!.     Fourteen    or   fift,.,-,,    thicknesses 
are  pa.s.sed  to  a  revolviiif;  drum  an,l  a  .solution  of  so,lium  sili,.ate 
and  soduim  oarlmnafe  a,lde,l  to  s,.rve  as  an  a,lh,.sive.     The  layers 
are  subjected  to  a  pressure  which  is  finallv  incr,.a,se,l  to  L'Oo'lbs 
per  square  inch  and  left  for  1  o  ho.irs,  after  which  tlu-v  are  ,lned 
for  one  day.     When  ,lry  they  are  fira.lually  heat,.,!  in  "a  gas-fired 
oven,  cooled,  .stf.eped  in  a  .solution  ,.f  s,)di,ini  silicate,  washed 
<lne,!  and  again  heated.     These  operations  are  repeated  til!  the 
proper  hanlness   is  attained. 


*Minpra!  Imlu.srn,-.  190u,  pa^..  M. 
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"  MandiriU"  is  a  dcnst',  firm,  liifilily  hiiriushcd  fireproof 
iisl)('sf(»s  shwt  which  is  stisccptihh'  to  (h-coratioii  of  ii?iy  form  aiid 
is  iiscil  for  wainscot tiiif;,  ccihiij;  and  side  walls.  It  is  al?(>  especially 
adapted  for  interior  lireproofinj;  of  cars  and  steamships. 

"Ciil'mui"  is  a  flexible  asbestos  felt  product  reinforced  with 
an  asbestos  cloth  and  intendi'd  i)rimarily  for  tiie  fireproofinj;  of 
the  inner  roof  of  electrical  passenjjer  coaches.  When  in  use  the 
fire  resistiiifi  sheet  is  held  in  place  1)>'  a  ihin  sheet  of  anotlier 
metallic  substance  ])ut  on  as  a  facinj;  board. 

("ornifialed  fireproof  t)aiH'r  or  A.'^hestoccl  consists  of  corr\i- 
pited  asbestos  paper,  backed  by  a  plain  or  flat  layer  of  the  same 
material.  Hein<;  flexible  it  can  be  readily  handled  and  cut  into 
any  desireil  lenfiths,  which  makes  it  si)ecially  adajjled  for  wrapi)iu<; 
heated  pijies  and  other  surfaces  recpiirinf;  thin,  flexible  insulati(jn, 
lining  floors,  etc. 

"  AshcstonI  .S7(c(7.f"  are  built  up  from  successive  layi'rs  of 
asbestocel  paper,  the  plies  being  laid  on  each  other  so  that  the 
corrugations  of  the  one  run  at  right  angles  to  those  in  the  jireceding 
jily.  Jiy  this  method  the  sheets  contain  a  large  number  of  air 
cells,  which  greatly  improves  the  insulating  jiower  of  the  sheets. 
The  sheets  are  easily  sawed  to  fit  any  sized  surfac(>  and  conform 
readily  to  the  curve  of  boilers,  furnaces,  etc. 

Recently  asbestos  has  been  used  in  the  manufacture  of  "lire- 
proof  bricks  "*  and  tests  made  by  the  British  Fire  Prevention  Com- 
mittee (.Stone,  February,  lOOl)  on  gypsiiie,  a  fireproof  material 
com])osed  of  hydraidic  lime,  sand  and  asl)estos  [iressed  into  bricks, 
showed  remarkabl\  good  results.  One  side  of  a  0  incli  i)arlition 
of  gy{)sine  bricks  set  in  hydrualic  mortar  and  lightly  coated  with 
a  layer  of  fire  clay  was  submit t(>d  for  an  hour  to  a  temperature 
which  rose  to  2.0.")()°  1".  The  material  was  in  no  way  affected  and 
the  temperature  of  the  outer  surface  was  never  sufficiently  high 
to  ignite  a  match  held  against  it. 

A.  Truchenetsky**  has  patented  a  method  of  manufacturinsr 
fireproof  decorations  by  treating  aslu'stos  with  a  solution  of  alka- 
line silicate  of  soda,  the  colloidal  silicate  uniting  the  threads  of 
asbestos.  .\  dilute  solution  of  an  alkaline  s'licate  is  used  and  the 
mass  is  then  immersed  in  a  saturated  solution  of  alkaline  bicar- 
bonate.    This  deposits  the  silica  between  the  asltestos  particles. 

\   new   composition   the   principal   ingredients  of   which   are 

♦.MiiuTiif  Iiulustrv,  IflOf,  paitc  44. 
**.Miii('rat  Industry,  1M»9,  page  40. 
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shellac  ;.n,|  a>lH..tos.  has  1,,.,.,.  imcnlcl  in  (.rrinanv  an,l  a|.phr..- 
"""  '■<"■  pa!-Mt  has  l,,.,.n  inaiic.  The  a^lvaiiiauvs  VlMnncMl  tu,-  i, 
:"•<•  ch.apiM-s  (,f  raw  mal.Tial  ami  har.in.-s  and  liirhl  .hv-s  ,,f 
xveifiht.      It    i-,  tirepn,,,!  and  .-an  1.,'  Iian.llr,!   ahmii   a.-   iva.lilv    a- 

U(»l(l. 

.lv/»,./„N  /'„,///,..  The  nianiil'artiin-  >,\  liiv|,r(M,;  ,,aini  ha^  of 
late  years  assumed  considerahle  importance.  \,.arl\  all  the 
iiiamifactiirers  (.f  ashestos  i:.„>,|s  n^ake  a-l„.st,,>  paints  in  "vari,,us 
colours. 

These  jiaints  are  suitable  for  rou^li  wiM.dwork.  -ucli  a-  joints, 
nil'lers,  l.eams,  stairs,  ^«■areh<.uses  an,l  wooden  Mrncttuvs  .,f  all 
kinds.  Numerous  puhlic  experim,.nts  haw  Immmi  carried  out  from 
time  to  time  iH-oviujr  the  remarkal.le  lire  resistitifi  ..ualitie-  of 
ashestos  paint. 

.■I.W„.v/„,v  /iw/v/^.  F,,r  the  purpose  ,,f  preparinu'  accumulator 
easmjrs,  insulatinfr  hoards  from  ashestos  she<.|.  cardhoaid  or  cloth, 
the  materia!  is  iinpren:nated  with  potassium  or  sodium  water  }ilas 
of  specific  irravity  11.  |iy  this  impretrnat  ion  it  l.e.M.mes  so  soft 
that  h  may  he  "lajiped"  without  hivakintr.  The  cardhc.aid,  etc. 
is  tlien  .so  shape.l  hy  th.>  use  of  the  "lappin-  machine"  that  the 
sah's  of  the  accumulator  casiu^r  pn.dun'd  are  composed  (,t  two 
hiyers  atid  the  hottoin  hoards  of  three  layers.  The  casin<r.  after 
(Iryiufr  i„  a  dryinjr  chamh.  r  at  \2rf  ('..  is  next  suhmitinl  to  a 
second  process  of  impre,i:natioii  with  resin,  wax  or  parallin.  at  a 
leiuiH-rature  of  L>l)0°  {'.  durii.n;  from  six  to  .'i-ht  hours.  The 
inatei-ial,  after  this  i)rocess.  it  is  said,  hecomes  .„  solid  and  hard 
that  it  may  he  "treated  hy  plaiiin<r.  frrindinfr  or  sawinjr"  |il<,. 
"horn,  ivory,  or  vulcanite."  It  is  also  heat  resistinj;.  wa'er  and 
acid-proof. 

T<sti>i(/  Ayhryfo^  Hnard.-  .\ccordinir  to  "  I,  'Industrie,"  a,4)estos 
l)oar(l  of  j;ood  .piality  wei-hs  about  1  kjr.  per  s,,.  metre  for  each 
mm.  of  •  •■!:n.-s.  It  ou^hi  to  resist  a  dynamometric  tension  of 
400  to  •  fii'aiiis  jier  square  mm.  of  .s(.ction.  In  order  to  jmltre  the 
piirit\  of  ashestos  hoard  it  should  Ik- reduced  to  a  paste  with  warm 
water  and  thoroufihly  macerated.  The  paste  is  then  transferred 
to  a  sieve  of  \o.  :{()  to  :{2  wire  cloth  and  washed  .■several  times  to 
remove  foreij;n  matter.  The  resirhie  i-  dried  wittiout  calcin- 
ation and  weifihed.  The  loss  in  weight  from  the  amount  orij;iiiallv 
taken  should  not  exceed  I'O  to  iVj'  ; . 
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to 


li'>tiii;r  .■i>licsi()s  liu.-inl  l)y  calciiKiliun  i>  less  conclusive  Ili;in 
tlic  \\;i>liiii;:  tc-i,  >iiicc  it  (jdcs  nut  >Ihi\^  ii'  it  coiiiaiiis  siicli  fi)rcii:n 
iniillcr  MS   china    claw 

Axtialnlitll-liliiiij  j,,r    i'lnnrs*       \    lir'.V    pnidllct    callcil   nslicslci- 

lilli.  a  (lii-niaii  in\ci]iiun.  is  now  licini:  iiuclc  liy  llic  Sail  Mountain 
A-Iicslos  Company  at  Sanltcr.  White  Co..  (la.  It  consists  |,rinci- 
pallv  ol  -hori  lilircl  aslic-tos  and  i>  ii.~ci|  chicdy  t'or  the  |iiTparatioii 
of  cement  and  tiling-  t'of  lloors.  for  wiiicli  it  is  claimed  to  have 
advanlaue<.  anioni;'  them  inipennealiilily  to  water  ami  ela-iii-it\' 
as  hiirh  a-  that  of  uooil,  a  hai'dne-s  ei|nal  to  that  of  cement,  lifeatef 
durahility  than  a-phalt  and  liuhtne--  in  \\ci;iht,  while  it  is.  more- 
oviT.  a  non-conductor  of  sound.  It  is  said  that  it  will  not  crack, 
warp  or  Uend  and  shows  greater  resisrance  to  abrasion  than  stone. 
l)rick  or  niarlile. 

\siu>Tii>  i\   i.t.i;i  iiiic  M.  M  \<  ni\i:iiv. 

A  ni'W  method  of  insulatiiii;-  tnetallic  surfaces  has  liceii  patent- 
ed hy  .lohti  \.  lleany.  I'hil.adelphia.**  This  method  consists  in 
ap|)lyinir  to  the  tnetallic  surface  (irsi  a  paste  or  cement,  second  in 
imhcddiiifr  asbestos  in  filirous  or  flakey  form  in  the  cement  and 
finally  coverini:  the  asbestos  with  a  solution  of  chemical  or  metallic 
salts  combined  with  a  plney  or  albuminous  substance  containitifi 
lime. 

Asbestos  is  used  in  the  form  of  millbo.ari-s  in  the  construction 
of  dynamos.  It  is  used  in  tubes  and  elbows  for  turtiin.!:  corners. 
Hattery  plates  are  soinetiines  wrapped  in  asbestos  paju'r  and 
asbestos  jrloves  lined  with  rubber  .serve  to  handle  electric  wires 
with  comparative  safety. 

.\  composition  for  the  insulation  of  metallii  onductors  con- 
.sists  of  a  layer  of  .asbestos  which  covers  the  surface  to  be  insulated, 
and  a  co.atin.ir  of  oil  combined  by  boiling;  with  lilh;.rj;e  and  red 
lead  until  free  acids  of  the  oil  have  been  exp.'lled 


\ti>i  i;i,i.am;(ii-s  rsi;sA\i)  MANri-\(riiii\<;  I'hiiciossks. 

I'ms  jar  rlran  ihn. — .\sbestos  fibre  is  to  some  extent  used, 
especially  in  luifiland  and  the  States,  in  connection  with  fias  fires. 
The  fias  is  made  to  rise  thronjrh  asbestos  fibre  and  is  then  lifrhted. 
The  asbestos  fibre  frlows  brijihtly  wliile  the  j;as  is  biirninf;  w  itli  a  blue 

♦I'aitriiicci'ini:  ;iiul  .Miiiiiif;  .[oiirnHJ.   ISIMI.  I.  pajrc  ■_'_'. 
**i:iif.'iri(  iriritf  and  .Miniiifi  .Idunial.  llt()_>.  II,  p:ii;('  .5."). 


Ill 


ll.'nnr  at,,]  thwnot  umIv  >rrvr      .-  ,|.Mnl,ul..  -  h-  l„.,t   l.ut   UMilalr. 
""'  l''<'''^'"i'  ;'|>|«'araiM-(.  ..|  an  n|„.|i  li.aMl,  u |  ,„  ,.,,.,]  |„.,. 

rold  Slum,,..  Fur,!,,.  lMv.,.rva,„.„„f,n.at  an-l  all  k,M,|,  of 
pn.visions  .,H.nallv  .■.„,Mn,.-„..l  >ln,,>.  r„„,ai,nnt:  th,.  n,.,...,vn-v 
.•.•friK.Talur  appaialns  an.!  ..harnl„.,v.  arr  ,n  u„l^,■.-al  n-r  |„ 
the  iar;:..  AliuTiraM  citi-.s  ..,„.,.ial  .■.,!,!  sNwa^v  l,u,|,iH,ir>  have  I,,.,.,, 
'■'•-f;l.  N-nrlv  all  of  ,1,,..,..  |,av,.  ,i„„l,l,.  uall>  MTn,,,.,,!,,,.  ,l„. 
'•"l<l<'lia.nl.,.rsw„lisoMi,.kiM.I„|-,inM-c,„„hi,-,,„.n,at,-nal  IoimI,,. 
I>nrp.,s,.  asl,..s,;,.  hash,....,  f.,,,.,,!  s|M.,.iallv  s„i,al,|,.  an,!  m  ivrmi 
.■"MMruHi.,,,  tur  ,.oi.!  -.„,,,«,.  ,!us  artirlr  i>  „.,.,!  vrrv  ..^,,,,Mv,■l^ 

.lx/«,s7<K  „,s.  „  /-■//,,,  .l/,,//,.,„.  \-,.,.v  li,,,.  |,|„v  u!,i,.!,  |,a^  l.rrn 
Mil.,i..ct..,|  t„  a  process  .,f  .•!,.aniiio-  is  „s,.,!  ,„  a  larur  rMrni  ,.  •, 
''l"''-  ■'..•.hu.H.  I,  ivsiMs  tl„.  a.-ti.m  .,r  alkalies  an,!  a,i,N  -n,,! 
alt<T  lih.Tation  i,  ,.„,  I...  ,.a~i:y  .-Kan..,!  l.v  h„t  ua.,,-  ,„■  M..an, 
or  111  case  „f  a  liar.l  tenacious  ivsi,iu,.  ,1„.  fij,,.,.  ,,,„  |„.  ,|,,„„„  ;,„„ 
tli<"  fire  an,l  when  tlic  ivsi,lnal  matter  has  I,,.,.,,  n.nsuinr,!  ,!„.  |il„v 
will  he  foiin,!  uniiiiiiainMl  aiul  iva.ly  to  he  aiiplie.j  lu  tl„.  sani..  ns.-. 
There  are  many  ,lilTerent   kin<ls  of  ashes,os  fill,..-  i,,  ,|m.    as 

the  "  Mai-nen's  l-ilter  rapid,- uhieh  consists  of  a  holl,,«  pertorated 

cone  of  earthenware,  over  which  a  speciallv  woven  asl,eM,.s  el,,,!, 

IS  stretched :  tlu.  "Xihesios  Filter,"  which  consists  of  ;,!,   npp.r 

an.llowereartlienwarevess,.|,livi,l,.,ll,v  a  strainer  of  .am,.  inat,.ri.,l 

upon  which  is  fixe,l  a  sheet   of  specially  prepaiv,!  asl„..-t,>s  ,loi  li 

and  above  this  ajiain  another  sheet  of  much  liner  tcMuiv.     'riii< 

filter  is  said  to  render  ..x,.ellent  servi..,.  in  the  puriti..ation  of  wai,.r, 

//(  tin    fjihnraton/.^-  in  the  lahoratory  asbestos  in  its  van,,iis 

forms  is  a  v,.ry  useful  substance  an,l  can  be  empl.,v,.,l  v,.rv  iva.lily 

in   many   ways  on   th,.   Ie(.tun.   table.      .Asbestos   twine   is   use,!   in 

bin.linfr  tcp-ether  pju'ls  ,,f  apparatus  exposed  to  lin.  an,l  siron- 

aculs.     To  prevent  a  spr,...|,lin-;-  of  a  crack  in  the  neck  of  a  retort 

or  flask  it  is  only  n,.,...ssary  ,o  bin.l  it  with  asl„.st„s  yarn  or  twine 

soake.1  in  a  solulmn  ,>f  s,Miinm  silicate  and  th,.n  ttvatcl  will,  a 

sohiti,.n  of  (.alcium  chl,,ri,l,.,  a   p,.rfectly  in.solubl,.  c,.m,.nt    li,.in- 

thus  formcl.     .V.-besios  w,,ol  mixed  with  a  s,,luti,iu  of  .Mli<.;it,.  ni 

so,linui  mak,.sa  (lirpnuif  ,-,.m,.nl  of -n.at  stn.n;;lh  an.l  al.so  .s,.r^  ,.s 

to  m,.n,l  c|.a(.ks  in  stonc.waiv.      It  i-an  b,.  made  insoluble  bv  snb- 

se.iuei.t  tr,.atm«.nt  will,  cal,.ium  chlori,!,.,  silicate  ,if  cal,.inm  b,.inu- 

r<)ri;ie,|.     .Vsbest.is  pap,.r  ,.ind  car,l  ,.an  be  obtaiiu.,!  of  all  ,1,  .;r,.,.s 

of  tliickiK.ss  and  are  empIov,.,i  as  subMitutes  for  wire  iraiiz,.  aii-i 

the  sanil  b,.,th  in  small  ,)p(.rat  i,iiis  invohinjr  the  1 

Ves.sels.       ,\sb(.st,,s    paper   and    silicale   ,]f   sn,lii 


or  m,.H,!ui!j 


-ks  in  da-.~ 


K.atinj;-  of  i,da- 


im  ar,.  ww  us(>tui 


Ill' 


.i.v/;<  s7((.s  l.iitlhi  r*  \  new  u>c  fill  ;isl),'sti)s  is  in  the  niMtnifiH'- 
tiiic  nf  ;isl>i-ti)s  Icallicr.  uliicli  is  made  liy  .lividiii;;  asliislus  into 
very  line  lilitcs,  iiiiriicr-itin  ainl  llidioii^lily  '■(lalins;  tlicin  with  a 
sdlulioii  nf  nililicr  ami  at'lfrwanls  cxaiKiratii,!:  llic  sulvcnt.  the 
tiliics  ilini  iiilicrc  [(I'lffctly.  A  mass  may  lie  pressed  or  rolleil 
into  any  desired  t'nrm  and  the  product  is  said  ti>  r"seml)le  leather 
ver\   closel;    in  its  structure  and  jieneral  cliaracteri.-t •'•■-■. 

'riii;\T.Mi'.Nr  ok  ashlstos  fok  i(h;\i)KiuN(i  it  \v\ri;i{rno()r.t 

.\>l)esti>s  articles  which  are  naturally  hyy:ri)sc(ipic  are  rendered 
\vater]inK)l'  hy  the  followinjj  process:  The  articles  for  use  at 
ordinary  ten(|)erature  are  coateil  with  ciuoine  clue,  ahini  iii'ie, 
or  chrome  ahiiii  ;;hie.  or  they  are  cohIimI  lirst  with  a  solution  of 
resin  soap  and  afterwanis  treated  with  a  solution  of  calcium  chlor- 
ide, which  forms  with  the  soap  an  insolul)le  coinpouiiil  on  the 
surface  and  in  the  pores  of  the  article.  When  the  articles  are  lo 
lie  subjected  to  hifih  temperatures,  they  are  either  coated  with 
water  j:lass,  or  a  filass  or  |)orcelaiii  enamel  is  huitu  on  to  their 
surface. 

Ini/jriind  Trmlimiit  oj  Ashisli,.i  Didphnifinin  lo  (iinhlc  tfiim  to  Hrm'st 
DiKinltfiriilioti.** 

'!"(.  prevent  the  disinteirration.  under  the  action  of  liipiids, 
of  sheet  asbestos  nuide  without  the  addition  of  any  hindiny; 
material,  it  is  heated  to  a  temperature  helow  that  at  which  vitrili- 
cation  occurs  by  immersion  in  a  hath  of  molten  alumiinim  at  000°- 
7Uif  (".  Sheet  ashestos  treated  in  this  maimer  forms  an  excellent 
material  foi-  diaphrairms  in  the  electrolytic  production  of  alkali. 

Applirolioit  tij  Ashistos  til  till  M  mm  flirt  nil  oj  Fin  Risisti'ni)  MnU  r- 
iiits    oj    ('oii.^trurlioii    anil    Hi'jriictnri/    .\fiili  n'lils.l 

.Vshe.stos  reiluced  to  a  fibrous  ])ow(ler.  mixed  with  powdered 
clay  and  refactory  earths,  made  into  a  pasie  with  wa»er  and 
moulded  into  the  rP(|uired  shape,  dried  and  burnt,  fiu'iiishes  a 
valuable  refractory  material.  This  material  may  be  used  for 
bricks  and  paviiiir,  as  well  as  for  furnaces,  retr)rts,  crui'ibles,  etc. 

*.\1iiicnil  liidustrv,  ISDN,  piitfc  (V.i. 
tChciiiiial  Iiiclustrv,   I'.IOl,  pu<;<'  l-'Il-'. 
**Chcinical  liHliislry,  1!)()2,  p:i<,'c  114:t. 
tCliciiiiciil  liiilustry,  1 '.MM,  pii^e  .').).). 


"mm% 
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In  Mililitimi  Id  it-  i-i'i'mctoriiii--. 


It    1~  i-hllliir.l   lo  l„.  li|.r|„    .,,,,1    y,.j.^. 


li:inl  :iii(|  is  useful  fur  accoii>l.r  iii-nlaiidi 

/'runs.  ..;  IS,,,,,  F,Un„,.  .Uh.sU.s  ,„  t/„  /.•„,,„  „/ „  /.„^„„.„,  ;,;„^,„. 

To  ,,nvv,l...v,|  (ihrous  aslM..tus  is  a,UM  ,ul|,lnl,.  „f  ahmmi. 
='■■'1  a  sua,,..,,  of  aitar-a^ra,,  ,„  f„,,„  ,  ,. ,,.,„,  „,  ,,  „,  „_^,,^ 
"liirl:  will  M.t  lianl  ai„l  u,tl,  ,|„.  ,,,|,liu„„  ni  Miiial,!,.  Ii||„,; 
">:"<'nal,  .•an  l.c  ms,.,1  as  a  ••ovcrin^  or  insiilati.ii;  material  ■,.  n, 
'mpn-natu,-  li.,ui,l  or  for  tli,.  i)ro(lu.'tion  of  articl..>  ,na.|,.  .ntir-.lv 
"I  this  iriatcrial. 

/'/■-»■,  .s'.x  /„/•  Mahin,,  M„ist  Roll., ,i  Ash.  sl„s.S,nlnhl.  /,„■  S,,i„,„„.,** 

Sliort   (il.rcd  ashcslos  or  similar  inalcrial  i>  r,,n\vrt,.,l  int..  a 
IMil|)  and  run  as  a  l.roa.l  ,-n.||,.ss  w..|,  on  i|„.  paper  rna.-lunr       Afu'r 
<lraininK  and   pr..ssinjr.  tlu-  wd,  is  n...|,.d   in   il„.  usual   maiuirr 
hvmn  slit  lon-itudinally  .lurin-  rcdin-  int.,  strips  of  a  suital.lr 
width,    whi.:,   form   an   apparently   coherent    roll.     If   prelerivd 
the  wel,  m;,y  I.e  slit  alter  reeiinf;  j.y  eutfinsi  the  whole  roll  iran- 
versely  into  a  numi.er  of  discs.     Still  another  metho,]  of  .-lit tin" 
•■"iisiMs  in  directing  the  wel,  of  pulp  in  the  moist   stat..  un.ler  a 
series  of  jets  of  air.  steam  or  li,,ui,|.  which  have  the  erie..t  of  ,livid- 
111-  It  into  a  series  of  strips  which  can  he  re.-h.d  as  a  cherent  weh 
The  strips,  in  whichever  way  prepared,  are  sul.se,|Uentlv  unre.l.d 
""'' '"''  '     '  •'"•  anion  of  suital.le  twi^ritifr  ma.-hincrv  to  form 

threai 

"•  '»/  Ashistdn  in  \„>i-Ij,,„i;,i,ii,..i  FliutUfi. 

.Mr.  ,-.  Sauherman.  (('hem.  Zeituiiu-.  1!I02.)  ,  alls  attention 
to  th..  I.ehaviour  of  asl.e  tos  yarn  when  heated  in  non-luminous 
Haines.  This  \arn  is  prepared  hv  arranirinii  pure  .terpentine 
asbestos,  as  iVee  as  pos>il.le  from  iron,  in  the  rovinn  machine 
in  such  a  way  that,  after  cardinjr.  it  is  spread  out  hetween  two 
layers  of  cotton.  My  this  means  it  I.ecomes  m\\vd  with  a  certain 
definite  percent  .aire  of  cotton  and  ,  an  he  spun  into  very  thin 
threads   in    which   the  ashestos  til 


to  one  another.     \V1 

in  a  Hunsen  Hanie,  the  cotton  is  first  1 

♦Clicniical  Industry.  IlKKj.  l>:iKc  (iiti). 


^rv:i  lie  approximately   parallel 
len  a  yarn  composed  of  such  fibres  is  placed 


)i;rned  away,  after  which   il 


♦♦('hcniical  Iiiduslr'v.  I'JO.J 


|)a!:c  ,.,,. 


Iti 


iislx'stos  til)r<s  )ii\f  up  water  ami  Ih'cuiih'  lirittlc.  'I'hcii  they 
licn'm  to  xtfti'ii  aiivl  linally  fiwc  tutictlicr  In  fori;i  a|i|i:ir('til!\'  liniiio- 
t'ciH'Diis  riMls  which  liccomr  wt'lih'd  in  the  llaiiic  .iiid  nivc  niil  a 
constant  hrijiht  while  liKht.  'I'his  lakes  jilace  (\en  in  the  less  hot 
parts  (if  the  flame.  When  cold,  the  threads  are  white,  hard, 
brittle  and  porous  and  in  general  reseiiil)le  unnla/eil  porcelain. 
The  fracture  shows  no  sinus  of  t  hi'  fihroiis  formation  of  I  he  asbestos. 
Microsco|)ic  exaiiiinatiun  proves  that  the  fusion  is  not  <'onlined 
to  the  surface  and  it  is  only  at  those  parts  where  knots  havi'  lieen 
left  in  the  hlire  that  there  occur  little  nests  of  externally  fused 
matter  containiii);  ashestos  fibres.  7 lie  composition  of  serpentine 
asliesttw  is  changed  hy  this  treatment  from  ll,.Mn,Si_,()„  to  M^., 
Si^.O-,  whilst  that  of  hornlil(>iide  a.sl)estos  remains  as  before,  viz.: 
M)r.,CaSi.,(),_,.  The  liKht  emitted  bv  this  mineral  when  heated 
can  be  jtreatly  increased  by  sonkinji  it  in  solutions  of  salts  of  the 
alkaline  cart  lis.  or  better  of  nitrates  <f  the  metals  ot  tiie  beryllium 
frroup.  .\  thrci'.d  prejiand  in  this  way  and  wcitrhinf;  0  02  >rrm. 
when  heateil  in  the  non-lmniiious  flame  of  acefylem  i/urninj:  at 
the  rate  of  10  litres  per  hour  'mitted  a  liKliI  of  from  IJ  .")  to  Hi  ') 
normal  candles.  The  complex  .  .licate  forms  a  very  intimate 
mixture  with  a  basic  oxide,  traces  of  which  .iic  retainecl,  even 
on  treatment  with  xari'ius  solvents. 

Till   I  SI  nj  AxhixlDs  in  Minis. 

The  application  of  asbestos  in  operalinj;  mines  is  contined 
to  insulation  of  steam  connections.  The  problem  which  confronts 
the  mining  eiijiineer  is  how  to  secure  good  results  with  a  steam 
boiler  at  tiie  mouth  of  the  pit  and  a  piunj)  sexcral  hundred  feet 
underfjround.  or  a  fan  several  hundred  yards  away  from  the  boiler, 
necessitating  the  use  of  lony:  lines  of  steam  pi|)e  which  must  be 
covered  with  a  non-coii<luclini;  material  to  pre\'enl  the  radiation 
.>f  heat. 

This  pipe  often  runs  close  to  the  tracks  in  slopes  an<l  alon;; 
haulajre  roads,  or  is  hunj:  i)eri)eiidicularlv  in  shafts,  where  it 
meets  with  the  rouy;hest  usage  and  is  often  subject  to  the  con-iant 
drip  of  water,  sometimes  strongly  charged  with  sulphides. 

Of  what  form  and  of  what  materials  to  make  an  insulator  that 
will  })e  of  service  under  such  trying  conditions  is  the  (|uesti<)n  that 
must  b(>  solved.  That  the  |ri()e  must  be  covered  is  scarcely  a 
matter  of  debate.  .Assuming  the  pipe  to  be  4  inches  internal 
di.'imeter  i.nil  the  run.  say   1,000  feet,  the  exjiosed  iron  siu'face 


..-<         *. 


Ulll    1...    I.J^(,.,|„:,r..f....,./,.,|,..  „va|..n.    „f  :,    (l:„    ,„rfa,..    |  -^ 

li'ft  lout:  I IV  Id  tV.t  l.iu.i.l. 

l.-"l,v,..  il...|r,M|„.n,.u,,...t:{|.i  |.al,r.  l..'.-,u  „|„;„..  i,.,  ,  ,„  .m...,," 
'••'iistnntly  radial  i„l'  int..  an  atiM.,.,,!,,.,.,.  aJM,,,,  ..,-,„  ,l,,„,,,„  ,,,„|,,: 
than  ,ts,.|f,  with  HMilis  uhi.i,  -.unr  ,.  ,.■  .niPar  ui.l,  ..,„Ml..nsa,,„n 
of  vapors  ,,,..  raMlv  ,.rr.li.'t.  Thrnrni.  aMv.  i.  uniij,!  ,ak.-  ovr 
■S  tons  Ml  n.a|  ,.,.r  anniiM,  tu  r..nM.,|v  ||,..  waM..  i„  ,.,.•!,  |IN)  I,,,,..! 
f.'H  ..f  ,n,M.,  „,,  at  «;;.(M)  p.-r  i,.„  «.'»  m  p,.,  |„„  ,„„,  ,„.,|^,„^  ., 
total  wast.,  on  th,.  1„„.  of  pip,.  i„  ,,,„.Mio„  „f  >Sj4il  prr  aniMuii 
UM.I.-  Iron,  the  .AiM-ns..  involv<.,|,  ,1,..  wat,.r  of  ..oM.I.-nsatioM  Wol- 
mnt:  th..  .•yli.„l..r  ai„l  valv..s  of  th,.  pump  u„„|,|  Mop  ,|„.  n,ot,on 

i)f  Its  pistons  aii.l  injur.,  the  niachir '  . 

With  th..  pip..s  pr..p..rly  insulal...!  I,v  ti.,  af^piiratiou  .,f  ir.,o,| 
non-con,lu..|iMK  .•ov..ri.,jr.  all  this  loss  run  I...  pivv.ni..,!  and  p..r- 
f.'..tly  .Iry  st..ani  .l..|iv..r..,l  at  -n.at  .listan....s  fn,.u  th..  l,.,il..r 

Th..  I..SS  fr.,ni  ra.iiation  uM.l..r  su..h  fav.-rai.l,.  ,.ir..unisian....s 
IS  inhrut..sirual  an.l  <...iMpar...l  with  th..  I..ss  .,f  uast..  ihrouirh 
fncti..!.  an.l  oth.-r  ..aiis..s  is  ,„,t  w..rthv  of  not...  It  i..  ,|iili,.uli  to 
obtain  rdial.!..  .lata  ..win-  to  th..  .lilfi.-ulty  ..f  nuikin-  a....urat.. 
ol>s<.rvatiou...  on  apparatus  .>f  so  Krcat  a  Icnjtth.  In  a  r....,.nt  tc-t 
h(.w..v.-r.  ..f  a  syst..tn  of  pipwiK  carryi-ic  h..t  uat.-r  un.l.'r  pivssur.^ 
at  400°  Fahr.  the  t..ta!  loss  in  a  trav.-l  of  lO.OOo  f,.,.t.  .•Iiar>;<.al.|<.  to 
ra.hation,  was  pla<...,l  at  .{' , .  Thos,.  |..sts  w.-r..  nia.l..  I.v  ...,r..p..t,.nt 
(■ti{;.ii....rs  tiiul  will,  th."  us..  ..f  ..v<.ry  m.-ans  kn..>N  „  to  s,.i,.n,....  All 
of  the  pipes  ill  (|u..sti<..i  w.  n-  i.isulat...l  with  11  uK.h..s  in  thi..kn..ss 
of  asl).'st<.s. 

Having  (...nsi(|,.r..,l  the  p..ssihiliti..s  of  th..  cas.',  we  ii..w  rev.  rt 

t'>  the  main  .piestion:  ^      \Vi, ,at..rial.  if  any,  will  answer  the 

pur|)()se'.' 

.Su(.h  material  t..  fully  ; vver  ili..  <pi..stion  must  fill  th..  fol- 

lowitifT  re(|iiirenu.iits:- 

1. — It  must  be  a  ii.in-c.iu<lu(.tor  of  h.'at. 

2.— It  must  l)e  im;ifT..(.t(..l  by   |i,.at. 

3.  —It  must  !).'  unaffected  by  wati.r. 

4  --It  nuist  stand  n.utrh  usa-;... 

An  extensive  list  has  b....n  .  i  r..,l  by  ..nt.Tprisiut;  v..ndors  of 
articles  an.l  devices  f..r  fire-i>r. ofins.  wati.r-proofinj;.  etc.,  which 
have  one  aft.T  anoth.>r  be  mi  discarde.l  for     .m..  fatal  defect. 

It  may  b.-  inter..stinji  to  review  a  f.nv  of  th(..s,.  to  see  in  what 
way  they  fall  short  of  the  standard,  that  is.  durability  under  h(.af, 
water  and  roujih  usaj;e. 


It. 


Ill  till-  r:i-r  111  li:iir  fill,  I  lir  tildr-t  Idilli  I'l  |il|"'  '■' iM'I'Hii;  III 
ll-c  ;iMi|  iilir  III  I  111'  lir^l  Huh  riilnhiiliiiv  nf  Ileal  kliiiU  li  nil  afiiilinl 
III  llii'  Kliul  iiUIIiIhT  111  air  cilU  it  nilllain-.  i\|iil  iriiir  lia-  ijiliiun- 
-lialcil  tlial  it  i-  ^lidit  li\ril  miiltT  heat  Mini  thai  il  li-iiili'mat'- 
l'a|iii|l\  ulii'ii  \Ml.  'I'lir  \aii"in»  !iir-|iiiHi|'  liiniiu.  ii-i(|  iiiiiiir  '  :iif 
lilt  ijii  lliiiri'ij  |irii|iilii:  it-  lllV.  Iml  ijn  iml  ^'l\i'  il  leal  ilill'alillll  v  miiI 
I'll!'  Illilii'  work  it  (aiiliiil  ln'  rrniiiillli'liilcil.  All  rstimliil  li>l  111 
{ia|iri'  |i<il|>  Mini  \Mii>l  iVh  iiiati'i'iaU.  ii-iiall\  iiiaili-  ii|i  in  -irl  miial 
(If  cv  liiMliical  I'lillii  a|i|iiat-  in  llic  iiiatkcl  a»  liif-|iiiH.|'  inalciiai. 
Sdiiir  III  tlii'M'  lia\  I'  a  I  hill  -hrrt  n|'  a-l"'>tii*  a>  a  liniiiir,  iilacid  I  here 
iiiiMi'  lnr  a|i|iraraiiri'  than   ii-r,  a>  a  ciii-f  I'saniiiiat  imi   «ill  -\\i<\\ 

ihr  a-lM-lii«   In   lie   tim  linn    in  allnid   tlllH'h    lirntcctiMli. 

Till'  lu>t  l\|i('  (if  ihi-  ciiMiiiii;  i>  tiiaiii'  nl'  altcinali'  la\i'i-  nl' 
\Minl  fill  ainl  a>li<'-lii-  -hirtinu,  lanl  ii|i  in  i\  limliiial  fnini  -n  as 
In  IcaM'  air  >|iarc«.  Miit  tlii^  nivriiiij:.  \\liili'  ilhciciit  ami  ijiiralilr. 
iinilcr  nrdiiiary  (•irciitn-ianci's.  will  imt  >iaiid  thr  <'\|)n:«iir('  nf 
iiiiiic  shaft,  till'  unni  iVIi  will  rhar,  U'a\  iii);  the  a-licstn-. 

'I'hc  <li>inii'irratinj:  cITrct  nf  heal  and  iiinisturc  nn  nrirjiiiic 
siihstaiici's  is  well  kiinwii.  Hcnci-  ihcsr  and  similar  cun  crin^s 
cnntainiiiji  a  \:\txf  jii  rcciilan''  nf  hair,  wmil  and  nthcr  nriranic 
iiialtcr  will  111'  rai'idly  drstrnycd  in  inincs  and  the  u'lin'tMl  iirn|ins- 
ilinn  is  laid  down,  that  nn  ciiVfrini:  slmiilil  lie  adn|iti'd  fnr  use  in 
iiiincs  that  rniitains  nicanir  tnallcr  in  its  cnniimsiiinn. 

'Ihc  varinii-  fnrins  nf  iinn-cundni'tin^!:  ('cincnts.  while  mure 
dlir.aiili'  lllidrr  the  liiat.  arc  tnn  easily  injured  liy  rnllKll  llsajje  II' 
last  Inny:  in  a  mine.  These  niiii-eniidiictinj:  eemeiits  are  nf  tun 
kinds:  tlinse  cnnlaini.ij;  heavy  clays  nr  eai.hs  with  animal  nr 
vc^ctalilc  lilires  as  liindcis  and  those  ina<lc  frmn  aslicstns  'id 
infiisnrial,  nr  fnssil  earths.  'Ilic  fnrincr  arc  niil\-  nniiiinal  pipi' 
cnvcrin^s.  as  they  dn  nnt  retain  the  heat  and  ha\e  nn  real  value 
The  latter  have  merit,  hut  are  tint  nf  service  fnr  use  in  mines. 

In  ciinneclioti  with  these  cements  nr  plastic  cn\crili^s  we 
liiid  in  u.-e  several  made  liy  inixiii):  mafiiusia  nr  plaster  with  ashcs- 
tns.  The  aslicstns  acts  as  a  hinder  and  adds  tn  the  strength  nf 
the  plastic  cnnipniind,  which  is  fnriiied  iiitr  -ectinns  nr  slalis,  hut 
the  nhjectinii  iir^icd  afiainst  the  use    f  c  ;  in  mines  holds  ^nnd 

aftainst  this  form  nf  material,  it  will  imt  he  fnund  diirahh'. 

I'.xpcricnrc  has  slinwii  that  in  the  case  nf  the  variniis  forms  nf 
nnn-cnnductiiif:  coveriiifrs  the  materials  used  in  their  make  up. 
other  than  ashesins.  caniint  lie  recnmliiended  for  use  when  exposed 
to  i;reat  heat,  cnnlinued  moisture  ali'l  roiiu;h  usaire  and  that  what- 
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;?'■'■  ''"'^''"'"^    ""■'    I -   '-'In.     > ;,-'„..,...    ,1,,,..   ,,,„.,, 

Illi\    r.iri(-|r; 

'•    "    ■■'"    >'':>^'M":l    ,:„.,    ,,,„     ,,,.,    ^„,,„.,^,^^  ^  ^^ 

"'■•""•■"'■'■'^■''''•|"-'"l-  ""•-•'..,  I ,h        I ,,„,    ,„•,,,„.„„,, 

'     '"•"''■   "I'  '"   -'I"'  ••""'   '""'I'."-'    f.,r,n     -.   ,„..„    „-    ,,,.,,,,..1,-   •„■,. 

"''■""""""^"■'  ^^'111...;,, h,,,,.,-,,,,,!, „,,„,, I  I,,...,,        \i       „,„,'„,. 

,"""'""■  •"•■'"■'■'^''  '"■  ■■"'••  '■p.'-  ".  iMrn n,.r,  ,„..,„■, ..IK 

'•""'"'■"."■  "','"•■■"   -"I  -',K    M„.|,   inv  ,.,..-,,„.  -„l.-,.. ,,,„.|, 

;"'•""    '"    ""■''    '■•■ll"l'"'    -tHM-tMh-   ;,n.    „-,.f„|    :„    ,  ,„.,,„,^    ,,,. 

'"■";         \-'"-"-   '"'■  HI-.,.,,,..,.,   ,„   ,|„.  ,.,„„,,:„.,    .,„,„.„•  M„ll   l„,..,r,| 

•■l-li.-n„U„„„lv  ,UM,rl,..;„.iMM,|..„„,.  „,„,,., ,,,|,„  I ,,„,„.,„,^ 

'""I,   II    l-.,,|„.,,ftli,>  l,,..f    hu„-....„,|,|,.t,„.,  ,„    I,,,,,    1,,,,,,,,, 

.          '"'■"Hf,„.,„„v  u,.l,  ,1,,.-,.  u,.||  i         ,■„,•,.„.,,,  ,|„.„„„-,.,.,„|„,.,. 
i^.-.n.'m,,,  „|,,,.l,,.,,,.u,.,.-  In,..., II  ,,,,,, ,,,,,,,,,,,,,_,,  ,,,^,,1,.,.,. 

Illir,i,|>   ;i»lir-l,i-, 

'I'll-'  M^lM-t,,-    „    ,,.,k,.n    ,„    ,,,  ,,,,,1,.  ,,,   „„,„,,|    „,,„,   .,,„,    1^^, 

>|«'nMl  ,„•„,...,„.-  „   „,.|.,, ,  ,■,,,„„  ^,11  f,H..,.„  M,l„,.M,,..a,„|  ,|„. 

Innu-  Mlk,.„   til,n.>  ,,n.  -,.|,...,,.,|  ,„,|   ..|,.,;„.„|  ,,„,  ,|„„|,„,   ,„„,| 

Mlr.V    n,:.y   Im.  |,„.„„.,|   i,„„  .„  1,„,„.  ,,„,   I,,,,,  .^^^   .,„,„,,,„,,,,,,  ,,,  „,^,,^^^^ 

"""'7,    ■^^i';-"'>"".st.v:.„.,M.  ,„„,1„„..,,, ,  , .,,„„,,„„„. 

I'",    u.ll   M:n„l   ,l„.   i„„.„.,.   !„,„    ,„   u|„..h   i,    ,„:.v   ,„■,,•,  „.:,l|v    l„. 

Hii>jr..t...i  a„,i  I,,.,,,:,  IV,...  „..„„  .11  ,„.^.„i,  .„i,.„„,,:,  i,  i,  „„,„■,:,„„, 

n.\'  uatcr. 

''■'"■  '"Min-iMl  |,n.,,;„v,l  as  ,U'.n-\}n;\  is  -|,a|„.,|  |,v  ,,„.,.i.,| 
ma..|,n,...  ,,,,..  ,.viiM.lri,.al  f..nn.  ..f  ,u,..  ,.,  ,i,  ,,i,,,,.  ,,,■  ,,,,,,,.,,^,  ,;,. 
and  III  ai,y  r.'.piir.Ml  i  l,i..ki,<'ss. 

Th..M.  .•vli„.|..r.  .„•  M.,.ti.,„.  .,f  a^lM..<t„s  a.v  tl,..„  ,.„t   „„     ,„• 
■si.lr  s..  a~  t.,  ,.|„.„  ai„l  >li,,  ,,v,.,.  111,.  ,,ip,..  ,,Uvi   a|,„.l,   il„.,     ,,, 
'K'atly  ja..k..tt...|  with  siiital.l..  ,„al,.r-ial  ai„l  |,r,,vi.  :   .  uiil,  1,.,,   ', 
aii.I  hiicklo  1,,  1„,1,|  tliciii  ill  ,,la,.,.. 

r.-r  n,i,„.  «,„.k.  ,i„,|,.r  la\,„.al,l,.  ,..,„.]i,  i,,„s.  ,1,,.  jack,.!  i.  ., 
liKl.t  .■....„„  .l,„.k.  wl,i..|,  i.  ar...,.uanl<  ,..,at,.,|  wi,l,  a  uat,.,-,,r.,„'r 
i'i'int  I,,  k,.,.|.  ,1„.  ,.„v,.n„K  as  ,l,.v  as  ,„,s>il.|,..  H,„  i„  ,-,.,,.  „,,, 
I'ia.vs  an.l  ,:M,|..r  tryin-  ,...„.liti„Ms  a  ja.'k..!  .,f  asl„.st„s  a.,,1  wiiv 
<-l"tl.  w  s„l,stit„t..,|.  This  is  a  s,,..,.ial  nial.Tial  f..rm...l  l,v  iiniti,,.' 
iav.Ts  „f  asl„.st,.s  thr.„ml,  il„.  ,i„wh,,s  „f  „i,.,,  ,.|.„h.  afl.T  uhi.-h 

th,-n,al.-nal,s  wat.T|,r V.l.     Thistunnsa  ja.k..,  ..i^Mvat  -n-,.„.r,ii 

"'"'  -'"'-alMMty.  „natT..,.t..,|  l,y  l„.at  an.l  in,p,.,-vi.,„s  t,.  .M„is,,„.,r 


148 


Tlii's<'  jackctiiins  arc  tn  frixc  liiiisli  to  llic  (•(ivciinyis  and  also 
to  prcvcMl  any  excess  of  nioislure  in  tlicni.  wliicli  in  filiinj;  the  air 
cells  would  deteriorate  its  insiilalinf;  prc)|)erties.  '{'lie  coxcriiif; 
does  not  depend  on  tlic  jacket  eiliier  for  its  streiifitli  or  for  its 
l)rotection.  as  the  ashestos  (ihres  from  which  it  is  made  have  in 
themselves  fireat  sirenirth  and  will  stand  very  ronsli  liaiidlin<;. 
If  thi'v  are  wet  tiiey  dry  out  airain  without  in  any  way  injuriiifi 
the  covering. 

FKITZ  CIKKIIL.  M.i:. 


Montreal.  June  (ilh,  IttO,"). 
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AI'I'KXDIN. 

ABSTRACT  FROM  THE    MINING   LAW  OF  THE  PROVINCE 

OF  QUEBEC. 

Si:.,  .-..MIX  INC  COXCKSSIONS.  TIIKIR   FoKM    vxi) 

DIMKXSIOXS. 

UM    Mi„injr  ,•..,u.,.s^i„„s  nvr  ,livi.l,.,l   into  ,|„.,.,.  ,.l;.-..s  .,.,,1 
.•arh  ol   .lH..n  n.s,„.,.,iv..ly.  i„  a.lditinn  to  ,1„.  „sual  allnunnr,.  of 

hv..  pn-  n.Mt.  for  hifrhways.  i„  ,.,.,H,  cas...  sl,a f  ,(,„  f„||,„,,„„ 

loilii  and  (iiiiiciisioiis,  viz:    - 

1.    In  imscrvcvcd  Iciritdrv: — 

Th..  first  class  ..ontains  KH)  a.-rcs:     ryj  ,l,ains  in  wi.hh.  l.v  SO 
'•liinns  and  SO  links  in  d,.ptl,; 

Th..  s..,.,md  ,lass  ....ntains  l>00  a.Mvs:  2(J  chains  in  width  hv 
SO.'hains  and  SO  links  i:i  depth. • 

The  thir.l  class  contains  100  a.^rcs:  ^  l;{  ,l.ains  in  wi.lth  i,v 
N)  chains  ami  SO  links  in  .Icpth. 

1'.    in  snrvcycd  townships:— 

Th.-  three  afonsai.l  classes  respectivly  •■o.nprise:  on.-,  two 
an.l  fonr  lots,  as  rejr.darly  divi.le.i.  or  more  or  l.-ss.  as  the  case  ne.v 
!'.•.  If  S.I..1,  lots,  heinf;  of  irivjrular  form,  contain  more  or  l.-.ss  thaii 
oiu-  hiindre.l  acri-s  each,  in  superficies, 

n:5!».  .Ml  minin-  .•oncessions.  comprised  in  an  nnserveved 
im-ilory.  shall  i.e  M,rveye,l  i.y  a  provincial  lan.l  snrv.'vor.  .actin^r 
'""''■■•  tl..>instnu-  ,,nsof  th,.  Department  of  Crown  l.aii.ls  and  he 
'•"""•■'■K'-l  with  >wme  known  point  in  pievio  .  snrv.-vs  s„  ,.  ,„ 
•'•'  1:h.I  .l..wn  npon  the  ollic..  maps  of  snch  t.Trit..rv.  of  nrord  in 
the  l)e|)artment. 

Such  surveys  air  ma.le  at  th..  cost  ..f  the  applir^anis,  who  are 
■•<'<|.-in..l  to  furnish  with  th.-ir  ap|)li-a<  ion  to  piuThas,.  the  plan  of 
surv.yor  estahhshinjr  ,l,e  position  an.l  .lim..nsions  of  the  conces- 
smns  th..y  .lesire  to  pnrchase.  with  the  h.ld-n.ites  and  pmr..- 
vn-hanxaiiho  ..perations:  th<.  whole  in  conformitv  with  th..  pr..- 
s..nt  law  and  to  the  satisfaction  of  the  ('ommi.sion..r 


l.iO 


Si;.,   ti.     ACCillSITlON   OT   MIXINC    LANDS.      DITIKS  OF 

I'MorinKTous  WHO  ski.i,  tiikir  uKans. 

114(1.  All  lands,  sui)|mi~c(1  to  contain  mines  or  ores,  Wclonfiinj; 
to  tlic  Ci'own.  may  he  a('(|nii'('(l  t'niin  the  Cuminissioncr  of  Cfowii 
l.aiids:- 

1.   .\s  a  miniiiir  concession  hy  purchase,  or 

'J.    lie  occupied  and  worked  under  a  lliininfr  license. 

1441.  The  tninini;  ri<;hts  hehuifrinir  to  the  Crown  in  the  lands 
of  |)ri\ate  individuals  iTiay  also  he  acquired  in  the  manner  indicate.l 
in  the  fore^oinir  article. 

1442.  Overy  owner  of  minin;^  land  is  hound,  whenever  he 
sells,  transfers  or  alienates  his  rijihts  in  such  land,  to  jiive  notice 
thereof  to  the  Commissioner  within  thirty  days  of  such  sale,  trans- 
fer or  alienatiim. 

Si,<  .    7.'    I'1{1CK   OF    MIXINO    CONCKSSIOXS.— RKSKin  KS 
OF  THi:  HIC.HT  OF  (  I  TTlXd  TIMHFH  THKHKOX. 


1.  —  I'liK   i:    (U'    MININC    CON.  I.SSKlNS. 

144;').  When  it  concerns  superior*  metals,  no  sales  of  mininfr 
concessions,  containiiif:  more  than  fotu'  hundred  acres  in  super- 
licies,  shall  he  made  to  the  same  i)erson.  The  Lieiitenant-(lov- 
crnor  in  ( 'ouncil  has,  nevertheless,  the  rifjht  to  ^rant  to  any  person, 
upon  sullicient  i)roof  of  his  capita'  and  resources,  a  larj^er  extent 
of  territory,  hut  not  to  e.xceed  one  thousand  acres. 

When  it  concerns  inferior*  metals,  it  shall  he  lawful  for  the 
I,ieutenant-(!overnor  in  Council  to  determine  for  each  mineral  the 
extent  of  the  minini:  c(uicession  which  may  he  i;ranled  to  tli("  same 
person. 

1444.  With  such  applications  to  purchase  and  the  jiroduction 
of  the  documents  menlione<l  in  this  law.  applicants  are  re(|uire(l 
to  pay  to  the  Department  of  Crown  Lands  the  entire  |)rice  of  the 
mininir  concessions  which  they  desire  to  ])urchase  at  the  followiufi 
rates: ~ 

1.    If  for  the  mininjr  of  superior  metals  on  lands  sitiiated  more 

*Tli('  words  "Sui>crii)r  Mcl^ils"  Iii'IikIc  tlic  oris  of  l'oM.  >ihc  r,  lead,  i-op- 
pcr.  iiii'kcl.  and  also  (.'rajihiti',  ■isljcstns.  iiii'':i  and  i)lio>|)lial('  of  liiiii',  aad  tlic 
words  "interior  metals"  tiican  and  incliidi'  all  the  iniacral^  aad  orl'^  which 
arc  not  iiii'liulcd  in  llic  |ircii'dini:  definition  nnd  wliicli  arc  of  .iiipn ci.ilili' 
taliic. 


l.jl 


tliaii  twclv.'  miles  t'l-om  n  railwav 


"1  KpiTalidii.  live  .l.illai--  an  acic 


a.i.l  if  .,n  lan.ls  situatcl  less  tiian  twciv,.  ,,,,1,..  iVu,,,  .„rl,  nnluMv 
tfii  (liillars  ail  acre; 

:.'.  If  for  the  ii.iiiiiif;  ..i  infcTiny  niclaN,  Ihr  |.nc,.  -hall  I,,.  f,x,.,i 
by  tlic  l.icutciianl-dovcnior  in  ('niiiicil. 

144(;.    I'mI.'ss  sti|.,ilat..,l  t,.  the  e.uitrarv  ,„  the  let  Ier..-,,ntent  : 

1.  in  e..ne.>si.,ii.s  for  tlie  iiiinin;;-  ,.f  .-ii|„.rinr  nielal-.  the  -.,1,^ 
<-t  siiel,  ,.,,i.e<.s>ion  shall  friv."  t..  the  pnn-ha.er  ij,,.  nuhl  l,,  mine 
tiir  all  melal~  whieh  may  I.e  fouml  therein: 

J.  Ill  concessions  for  the  mining  ot  inferior  iiietaN.  the  -ale 
of  siwh  concession  shall  fiWr  to  the  purcliaser  the  n;;hl  to  mine 
tor  inh'rior  metals  only. 

liiSKini;  (.K    KK.IIT   ol-   riTTlN.I    TIMili;i{   n\    MIMS,;    ,  on,  i>-|,,ns. 

144S.  The  hol,h'r>  of  licenses  to  cut  timher  have,  uihler  Mich 
license,  the  privile-..  of  cutlin-  on  all  minin-  conce.-ion-  -ranted 

within  their  limits  pine  timher  measiiriiiir  twelve  or  re  inches 

ill  <liaiiiet<T  (,n  th.^  stump,  an,!  spruce  timher  m.^asuriiii:  nine  or 
more  inches  in  (li.ameler  on  the  stump. 

This  privile-e  shall,  however,  finally  expire  after  a  peri,,,!  ,,f 
tliree  years  from  the  dat,' of  the  is-i f  the, lee,!  of  >ale. 

144<».  The  letters-patent  tor  Cn.wn  Ian,!,  sol,!  as  miniiij;-  .•,,n- 
pessioiis.  within  the  meaiiin.ir  of  this  law.  shall  contain  a  clans,. 
reserviiif;  all  trees  of  i)ine  or  spruce  timher  in  fav,.r  of  the  Cniwii: 
an,!,  suhject  t,)  the  provisions  of  the  prece,!inc-  article,  the  Ciin- 
niissioiKT  may  <;rant  to  any  person  whoms.iever  the  ri-rhf  of  ent,.r- 
iiij;  upon  the  sai,l  lands  and  ciittinjr  an,l  takinjr  therefnim.  ;ic,.,,r,|- 
iiij;-  to  the  re,milati,Mis.  tlw  lives  so  reserve,!  an.l  makiii-  an,l  keepinir 
111  repair  ao-oss  the  sai,|  iiiininj:  concessions  all  r,)a,ls  necessary  f,)r 
such  operations. 

14.")().  Th,'  purchasers  or  proprietors  of  sucli  mining;  coi  'es- 
si<,iis  have,  in  the  case  of  the  t\v,,  preceilinsr  articles,  th,'  riirht  t,. 
cut  and  takeaway  f,.r  their  own  us,.sii,-li  lives  as  thev  niav  re,|uiiv 
for  the  construction  of  the  huil,liii,rs  an,!  ,le|vn,h.n,-ies  n.vessary 
for  their  ,)perations. 

Si:,.  S.     ('.\.\(1:|,!.|X(;  of  s.M.KS  OF  MIXI\(;  l..\X|)S. 

1451.  Mminj;-  lands  shall  he  s,)l,l  on  th,'  I'xpivss  coiulition  that 
tlie  purchaser  shall  ,',)mnieiice  humi  iV/c  th,'  miniiii:  of  th,'  miiUTals 
therein  ontained  within  two  years  fniiii  the  ,l:ite  ,)f  purchase  and 


<Vi:s^ 


152 


that  (Itirinj;  such  (U'hi>-  the  |)urch;iscr  slinll  in  such  working  spend 
a  sum  of  not  U'ss  than  live  luMidrcil  dollars,  if  for  supc'rior  luctuis, 
and  of  not  less  than  two  Inuidrcd  dollars,  if  for  inferior  metals. 

The  Commissioner  may  cancel  the  sale  of  such  minip<;  land 
ill  default  of  the  performance  of  the  conditions  herein  mentioned, 
accordini;  |o  the  mode  followed  for  the  cancellation  of  sales  of 
|)ul)lic  lands. 

I,etters-i)ateut  shall  l)e  issued  only  on  satisfactory  jiroof  that 
the  forcjroiinj;  conditions  have  been  fulfilled. 


Si:c.  !>.  — I.ICKXSKS. 

i:XI'T,()RATI()\  AM)   I'HOSI'KCTINC   I.IfKNSKS. 

14")L'.  \ny  person,  firm  or  company  may.  without  a  license, 
prosix'ct  and  search  for  mines  or  ores  upon  public  lands  not  already 
occupied  as  mini..i;  concessions  or  otherwise. 

When  Miiy  such  person,  firm  or  company  may  desire  to  enjoy 
the  hi-nefit  of  siu'h  license  iiv  sliall  obtain  from  the  Commissioner 
such  license  for  stu'h  purjiose  on  couformini;  to  the  provisions  of 
the  foUowiiift  article: — 

14o:i.  The   ai)i)lication    for   an   exploration   and    pros])ectiiiK 
license  shall  contain  as  exact  a  description  as  ])ossihle  of  the  la. 
re(Hiire<l.  to  the  satisfaction  of  the  Commissioner,  and  shall  be 
accomp.uiied  by  the  following;  fees,  as  the  ca.so  may  be: — 

1.  If  the  mine  is  u])oii  private  lands,  two  dollars  for  every 
hundred  acres ;  every  less  number  of  acres  to  count  as  one  hundred ; 

(1.  In  surveyed  t(>rritor;, .  h\e  dollars  for  everv  hundred  acres; 
every  less  inunb(>r  of  acres  to  count  as  one  hundred: 

h.    In  unsurveyed  territory,  ii\-e  dollars  for  each  s(|uare  mile. 

Si'ch  license  is  valid  for  three  months  and  may  be  renewed. 

14"),^.  Wlioever,  under  such  license,  searches  and  prospecss  as 
aforesaid  shall  make  a  rejKirt  to  the  ('(mimissioner,  or  to  the  in- 
spector of  the  result  of  his  operations. 

14r)().  The  holders  of  such  license  may  afterwards  pin-chase  such 
mine  by  [)ayinf;  the  prices  mentioned  in  article  1444  and  by  con- 
formiiiK  to  the  present  law  and  also  to  the  re<rulations  passed  in 
virtue  thereof. 


l.>:5 


i-iiitM  ()|.-  Mi\i\,|  i.iii  \si:s. 

14.;(»  Th..,-..  ar..  tw,  .lorriptinus  „f  li,.,.,,-.  f,,,-  ,„inini:  k„„u„ 
as  tdllows.  In  wit  :— 

1.  Private  lands'  lir..,isr,  wh..,-,.  ilie  mining  rifrht,  l,,.!,,,,-  to 
the  Crouii. 

-•    rill)lie  lands'  lieense. 

t.HWTINi;    AM)    DlKATloV   or   I.K  i:\s|>. 

14(11 .  Miniiiii  lieeiis,.s  air  -ranted  on  pavnient  of  a  fee  .,1'  t\yr 
dollars  and  of  an  amuial  rental  of  ( dollar  per  aere. 

■2.  Kvery  sneh  license  is  valid  for  one  vear  from  the  daf  of 
issue  an.l  IS  transferahle  only  with  the, sent  of  the  (■omnns>ion,.r. 

;5.  it  cannot  he  jrranted  for  an  extent  „i  over  two  liun<livd 
acres  m  sn|.erficies,  unless  the  Lieutenant-dovernor  in  Council 
otherwise  decides. 

4.  The  licensee  may.  before  the  e.xpirv  of  his  licens...  and  not 
laterthan  ten  clear  days  f  h..reaft..r.  ren.'w  such  license  on  pavment 
of  u  like  fee  of  five  dollars  or  of  anv  such  other  sum  as  mav  Im- 
determined  by  law  at  the  time  of  its  issu.-  aiul  of  an  annual  r.'ntal 
of  one  dollar  per  acre. 

■■).  Xo  such  mining  licens(>  can  be  renewed  except  upon  |)av- 
ment  of  the  said  Tee  and  of  the  said  annual  n-ntal. 

I'OWKUS  OK   I.ICKNSKKS  ox    I'lilVATK   LANDS. 

146.").  The  holder  of  a  miniiif;  license  or  the  owner  of  niinin-r 
rifthfs  on  j.rivate  lands  is  aushori/.ed  to  work  the  mines  ther.-on 
with  the  consent  of  the  private  person,  or  on  his  refusal  bv  com- 
pHlinjr  him  thereto  in  the  manner  provi<le(l  In-  the  followiiifr 
articles. 

AIillITHATIr).X   FOR   MIXIXi;   o\   PUIVATK   LANDS. 

14()ti.  Kvery  holder  of  a  mininjj;  license  or  every  owner  of 
minin-r  rifrhts  on  private  lands  or  their  representatives  who  wish 
to  mine  on  the  land  of  such  private  person  must  first  cause  to  l)e 
served  a  notice  in  writiiif;  statinji:  — 

1.  That  they  intend  to  mine  on  the  land  of  such  private 
person : 

2.  That  they  are  ready  to  pay  the  dainajres  arising  from  ^uch 
mining:  operations  to  be  M.-'ess,.d  i>y  tntitnal  apreenu-nl. 
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14()7.  Tiic  notice  shall  jiivc  a  delay  of  one  iiiuiith  from  the 
ii:ite  of  the  serviee  to  the  said  ])rivat<'  person  to  answer  and  make 
such  agreement,  if  present,  and,  if  absent  from  the  l';ovince, 
douhle  delay,  and  in  the  latter  case  the  notice  shall  he  inserted  in 
I'rench  and  l\ni;lish  three  times  in  a  newspaper  of  the  district,  if 
there  is  such  newspaper,  if  not,  i'l  a  newspaper  of  an  adjoininj; 
district, 

MIS(i;i.l,\M.i  us     IM(I)\  ISKINS     lii:si>i;(TI\(;      M'l'l.lr  ,\TS     Filli     AM) 
llol.DI  US  (IF   l.K  KNSi;s  AM)   IM;HS()\S   Wol(Kl\(;    MINKS. 

14!H.  l'A<Ty  applicant  for  a  license  to  iiiiiie  upon  piihlic  lands 
has  a  rijrht  to  plant  a  wooden  picket  at  each  corner  of  the  lot  for 
which  he  desin's  to  olitaiii  such  license. 

1402.  I'iM'ry  such  applicant,  after  ha\irit;  staked  out  the 
location  of  his  land  in  the  manner  <letermiiied  in  the  precediiijj; 
article,  is  IjouikI  to  give  written  notice  thereof  without  delay  to 
the  mininfi  inspector. 

14!t;5.  Such,  notice  shall  jiive  the  name  of  the  api)lieant,  in- 
dicate the  J)lace  where  the  land  is  situated,  contain  a  eomi)lete 
desiiination  and  description  of  the  land  and  mention  where  such 
ajtplicani  erects  nis  domicile  under  penalties. 

i4!l4.  The  discoverer  of  a  new  mine  on  pulilic  lands  is  entitled 
to  a  free  mininjr  license,  valid  for  twelve  months,  for  the  area 
allowed  l>y  article  14()1,  or  hy  any  regulation-  which  may  he  issued 
under  it  and  in  force  when  such  discovery  is  made:  provided  that 
such  discovery  has  heen  immediately  reported  in  writing  to  tin- 
ins|)ect()r  of  the  mining  division. 

14!t.').  .\ny  one  who  does  not  immediately  report  such  dis- 
covery sh.all  he  deprivetl  for  tin  si)ace  of  one  year  of  the  right  to 
mine  on  public  lands. 

14!l().  Xo  person  is  consuien>d  to  he  the  tliseoverer  of  a  new 
mine,  unless  the  plac(»  of  the  alleged  discovery  is  in  a  region  un- 
known as  a  mining  region,  or  at  l(>ast  at  a  distance  of  thirty  miles 
from  till  nearest  mine. 

1497.  !]ver\'  jierson  hf>l(ling  a  mining  license,  upon  renewing 
the  same,  is  hound,  under  penalty  of  the  refusal  of  su<'h  renewal, 
to  make  to  the  inspector  of  the  mining  division,  in  addition  to  the 
amnial  statement  which  he  is  hound  to  furnish  in  virtue  of  the 
following  article,  a  full  and  true  statement,  under  oath,  of  the 
work  perlorineil  and  of  ihe  ini,,erals  ohiained  i)y  him  during  the 
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"■'■'"  "''  "'"■''  '''■''"^'•'  "•''•••'  slat..,n..„t   MK.v  .ni.r.Ml  „|.n„  ,1,,. 

l>!ts.  Kvcry  nun..,-  „f  ,„ini„-  riJ.K.  uImiI,,.,  )„.  mi,,..,  l„i„- 
sHI  ..!•  I,v  ,,ih...->.  ami  ,.v,.ry  ,„.,•-,„  un.kinM  „„,„■,  nn,-t  ,lun„.. 
tlM'  lu-s.  I,.,,  day,  .,f  til..  Mionil,  „f  .humarv  in  ,  :„.|,  v.ar  i„n,i~h  •, 
sw.,ni  stat,.,ii..nt  ui  hi.  .,,M.rati..n,~  In,-  tl,..  |,,-,m  v..,.,r.  i,M',..ali„..  .!,.• 
'|Uant.ty„l  nnn..ral  ..Mra.-I,.,|,  h,  valu- at  1 1,,-  „,„„.  atnl  tli,-  „„„,- 
l"'r  ..f  vv,.i-ki,>,.„  ..,„,, l„v...l.  as  W..I1  as  a  i,M  ,.f  tl,..  „Mt„..s  „f  ,,.,s„„s 
Kill...!  or  ii,j,ircil  ill  \v.)rkiiii:  tli..  tnincs. 

14!t',».  X.,  litl..  to  a  iniiiint:  (•..ii....>>i,,ii  ,„•  li,.,.,,,,.  ,|,;,|l,  wiihout 
the  t..i-iiial  ...Misciit  .,1  ih,.  ,,ro|,i-i..t.,r  „(  tl,..  s,,il.  ;:iv..  a  ii-l,t  t., 
mi,„.  or  t.,  o|.,.„  pits  of  j;all,.ri.s.  or  to  cr.rt  i.,a.-liiii,.s  or  si.wvs  in 
(■•■his,  yanis  .,r  .:ar<l,.„s.  .>r  upon  lan.ls  el.,.,,  to  .lu..llin-  hoii-.., 
"•■  l.o,in.lary  f..n....s  or  .l\v..lli„i:s.  nor  ..v..n  to  ..nt..r  s,.,.|,  vanU  ,,r 
lialiitati.ms. 

l.-)()().  Kv..ry  |,,.rson  who  prospects  or  niiiics  for  inin..rals  upon 
lands  a.ljoimnfT  ;,  uihnufi  .livision  is  snl.j,  ..t  to  tl,..  pr.,vi>ions  of 
this  law,  as  if  1,,.  w.,rk.",l  within  tli..  limits  ,,|  sii..],  mining  .livi-ion 


St...  II). -Sl'KCIAI.    i'HOVISIONS    HKSI'KCTIXd    .M!XIN<;. 

\VATl:ii-C.)l  |!S|.>    AND    i;.\<  A\  ATI.lNS. 

l.-,()<).    Kvory  miniT  uh,,  niak.s  a  pit.  shaft  or  anv  ..xravation 
■  whatcv.T  to  a  <l,.|-,th  of  f.mr  f....t  an.l  oxvr  is  l,.,n,„|  t.,  ..|i<-los..  tli.. 
sai.i..  with  a  f..,!,'.-  at  h'ast  f..ur  f..,.t   in  luM-lit.  if  1,,.  ,lis,.ontinu..s 
w.)rkiii}r  the  same  for  a  jierio.!  of  eijiht  .lavs. 

l.')l().  .\11  owners  of  claims  an.l  minirii;-  locations,  hoim.le.l  l,y 
water-coiirs,  -  ,  n  rivers  upon  p.il.lic  as  w.ll  as  iip.in  prival..  lan.ls. 
may  make  ii<e  of  such  w:itef-c..ur.s,.s  .,n  liv.Ts  in  w.-rkim;  tli.'ir 
ri'spective  ckiMns  .ir  locati.ms.  hut  without  liiiLleriiiy.  ea..h  otlu.r^ 

l.")ll.  i'ivers  .iispute  ..irisin;:  l.etweeiithe  parti. .s  on  tliesiih- 
jcct  is  s.-tllcil  ami  .leci.le.t  by  tlu- inspector  of  the  minin-  .livision 
an.l  wh..so..ver  disoheys  te.'  ..r.i.T  ,.f  tli..  insp.'ctor  is  liahl..  t.) 
))onal(ies. 


■'ceatsr^ia*  .'*'*at*:.-,'> 
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In  tlic  Lake  St.  .Inli  i  rcfiioii  ikIm'sIks  has  hccii  I'l  ul  in  siif- 
ficit  lit  iinantilics  to  jnstiiy  mining  opcratiDiis.  On  A.^lxstos  Is- 
land in  Lake  l'liil)on<)ini)  tine  veins  of  iishcstos  were  discovcriMl 
and  coninicrciai  asbestos  was  found,  for  a  distance  of  from  (>(!(( 
to  70()  feet  on  llie  west  part  of  tliis  island. 

The  serpentine  of  this  region  is  similar  to  tiiat  of  the  l.ast- 
eni  Townshi])s,  hut  somewhat  tlarker  in  colour. 

Ori  the  north  shore  of  .MiKenzie  Bay.  there  is  a  eo.ilinudus 
development  of  fine  jireenish  serpentine  and  Mr.  Ohalski  enter- 
tains the  opinion  that  rejiu'.ir  [jrospectiiisj  would  lead  to  the  dis- 
covery of  eomniereial  ashestos.* 

♦Abstract  from   the  report    Ki   the    I'r(>\  iiicial   Ciovcnmiciit    of  C^iidicc 
Kcl>niiry.  190-"i,  liy  J.  Ohalski,  .Miniii«  Kiifiiiicer  and   Inspector  ot  .Mines. 
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Coiislnicliiiii  (if  calili'  (Icrricks 

"  Iniiispdrt  IxiNt'S 

('iiiivcvdrs  I'd)-  mills    

I'dst  (il'coliliiii;;  .  .  

f      .    'Hull  (if  Mslirstiis 

liiliour  in  inill> 

Cdsl  per  lidrsc  pciuiT  per  yi'iir  (if  .sicaiii  plant. 
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I'Miis,  illii>iniii<ihs  (it' .  . 
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Ilisliiry  of  ;l^ll^stlls.  
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Hoisting' Mini   liMuliii;;  ,-irnMiL'i'iiic-Ml,   uciiiT.-il,   mihI   |i(i>iti(iii   of  imMc 
(i'Tricks 

Hoisting;  nitiiics     

Ildi.stinc  plants,  cfrK'iciicy  <if 

HoriiMriuli'  iislx'stos  ... 

Horiililiiidc  l)clts,  wiillh  of.  .  .  

Horse  power  recjiiireil  per  Ion  of  ore  tre:iteil 
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l-iiproveil  Irealiiielil  of  ashotos  iliapliraiiiiis  lo  elialile  llieiii  to  roist 

liisiiileKratioii  ...       

Industry,  asl]eslo.s,  status  of 

InleriiMllonal  .\sl)estos  Conipany.  .       

Italo-I'Ji(rlish  Ture  .\slieslos  Company,  the 

Italy,  a.slie.stos  niiniim  in 
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,law  l.reakers ^l-o2 

.lohnson  .\sliestos  Company,  HIai  k  Lake S7-H(t.  !I4 

.Johnson  .\sliesl(is  Couipauy    HlacU  Lake,  sketch  of  iiiilliiii:  plant  of 

Joseph  James  Company,  of  .\etinolilc  7 
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Kiniiear's  .Mills,  township  of  Leeds,  outcrops  of  serpentine  at 1114 
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Laurentian  formation,  species  of  ashestos  occurrini;  in  the It    Id 

I.aurentian,  aslii'slos,  in  the  l<i\viisliip  of  I'lirlland  West l:i 
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deposits,  characteristics  of Hi 
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Locations  and  prosiic'i-ls.  asbestos KKi    Ids 

Lustre  of  asbestos N 
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Machine  drilliufr.  cH'ect  and  cost  of.  .'!M  M."> 

.Main  es.seutials  of  asbestos  to  render  it  of  economic  value 7   N 

.Manderiti'.  a  fireproof  asbestos  sheet                                               KiS 

.Manhattan  .\sbestos  Company,  the.                         till  ii7 
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Market  for  asbestos S2 

Mechanical  treatment  of  asbestos,  hislorv  of. 47    i!' 


167 


.Men's  ((ililiiriir  sh'.'d  . 
Mill  li(i:iril.  M>li('>li>s. 
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Mills.  ;i<-i'(  -sorirs  Inr.  . 

.Milling  r„u<<<>Um<.  tlirir  iV.rrris  .•mil  (|iiii..Msi..iis. 
Misci.jJMricoiis  ii,,cs  mimI  Tii.'iMiif.'iciuriiii:  pn.csscs 

.MlillCdIi.'l.  (ICCIIITCMCC  (i|   Mslicslris  ill. 
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